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CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 





Send me Clearprint samples, with prices, for the following uses: 


Have your representative call at my office to discuss special 
applications for my particular needs. 








undation work at new House of Representatives Office Buliding, Washington, D. C. Architect: J. George Stewart, Architect 


of the Capitol: associate architects: Marbeson,. Hough, Livingston & Larson 


general contractor: McCioskey 4 Co 


structural engineers: Sheiton & Stanford 


STEEL H-PILES 
withstand pressures of 1500 psf 


Tremendous pressures created by adjacent buildings, heavy 
traffic, and difficult soil conditions, made excavating haz- 
ardous at the new $61 million House of Representatives 
Building in the nation’s capital. McCloskey & Co. of Phila- 
delphia, contractors for the foundation work, licked the 
problem by using steel to provide a support of ample 
strength while maintaining adequate working areas. 

The shoring system of H-pile soldier beams, wales, and 
rakers, was designed to withstand estimated lateral pres- 
sures as high as 1500 psf in some parts of the site. H-Piles 


were driven at 5-foot centers to act as soldier beams, and 
as excavation progressed, 5-foot long oak planks were 
installed between the flanges. H-beams used as wales and as 
rakers were used to support this soldier beam retaining 
wall, which is to be left in place until completion of the 
project. Bethlehem supplied 2800 tons of H-piles for the 
soldier beams and structural shapes for the shoring. 
BETHLEHEM STEEL COMPANY 
BETHLEHEM, Pa, 
Exrort Distrisutor: Bethlehem Steel Export Corporation 
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ENGINEERS — A New Installation Concept in Floor Grating! 


Simplifies Maintenance, Lowers Total Costs 
Now a new installation technique completely eliminates the need to anchor floor 
grating in place. This allows erection as fast as the structural steel support members 
are placed and bolted. The technique is only possible with a special reversible Borden 
Type K panel which will lie perfectly flat on supporting steel with no tendency to rock. 


Furthermore, floor grating can now be installed and used for working and walking as 
quickly as the main structural members are erected. Two men can lift any panel in a 
matter of seconds for easy accessibility and maintenance. 


THIS IS WORTH KNOWING ABOUT! 
BORDEN METAL PRODUCTS CO. : ; , : 
For complete information, write for techni- 
cal folder entitled “An Improved Engineer- 
Please send new “Engineering Concept’ folder. ee in the installation of Meer 


BORDEN METAL PRODUCTS CO. 


“Greatest name in gratings” 


845 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 
Plants at: Union, N. J. — Leeds, Ala 
Conroe, Texas — Beeton, Ontario 


Gentlemen: 
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PROPER Pre-Shipment TESTING Assures 
PROFITABLE 
PERFORMANCE 
in the Field.... 


N addition to undergoing exacting tests 

for mechanical operating efficiency, 
each GALION Motor Grader, before ship- 
ment, receives a thorough engine opera- 
tion and analysis check on a Clayton 
Dynamometer. 
As a result downtime in the field, due to 
‘“‘new equipment” adjustments and 
tuning, has been reduced to a negligible 
point. 
The tests and adjustments are made 
according to scientific standards. Guess- 
work, —— and uncertainties are After an initial warm-up period, the grader is moved 
eliminated. You are assured a grader on into place with its tandem drive wheels resting on the 
which all mechanical parts function Dynamometer testing rolls. 
properly and the engine delivers top 
horsepower and speed with utmost fuel 
economy. 
The grader is first tested and adjusted in 
its highest gear at full throttle for smooth 
operation with no load. Next the road 
speed and horsepower are checked under 
a full load condition. The Dyvnamometer 
operator easily controls the load o1 
changes it at will by two remote control 
buttons. 
Speed and torque measurements are elec- 
trically integrated, permitting horse- 
power readings to be shown directly on a 
large meter without computations being 
necessary. A matching electric meter 
shows road speeds in mph regardless of 
the tire size or rear axle ratio. 
For profitable performance — buy 
GALION! See your Galion Distributor or 
write direct to The Galion Iron Works & 
Mfg. Company, Galion, Ohio, U.S.A. 


Working conditions are simulated by imposing loads 
on the Dynamometer rolls thru a closed hydraulic 
power absorption system. 
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Interstate road program 
moves ahead in Utah 


(iss) Highway products help pave the way...see inside = 
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There are aimost 1% million pounds of structural steel and 3,200 cubic 
yards of concrete in the Beck's Springs Overpass north of Salt Lake City. 
Design allows for expansion from four to six lanes. USS Structural Stee! 
used here will withstand great abuse, effectively resist tension, torsion, 
compression and shear, and can be erected in any weather in which men 
can work because it's easy to rivet, weid or bolt. This bridge was fabricated 
and erected by the American Bridge Division of U. S. Steel 


Here USS Steel Sheet Piling is used as a retaining wall along the Salt 
Lake City Freeway. Nearly 44,000 square feet of steel! sheet piling retain the 
fill next to adjacent property on the east side of the highway 





program moves ahead 


TREMONTON 


(iss) Highway Products = 
play a big part a5 


Under the direction of C. Taylor Burton, Chairman of 
the State Road Commission, and Director of Highways 
Elmo R. Morgan, 965 miles of Interstate roads have 
been authorized in Utah. 40 miles have already been 





completed, 82 additional miles are now under construc- 
tion. In addition, 66 of 600 planned bridges have been 
completed. 


Highway products from U. S. Steel are playing a big 
part in Utah’s new Interstate Road system. In the 
bridges, for instance, the strong USS Structural Steel 
being used is one of the most economical of load carry- 
ing materials. It is available for the construction of 
bridges of all types in a number of USS High Strength 
Steels as well as structural carbon steel. Other USS 


products include reinforcing bars in the bridges, Map shows Utah's new Interstate highway network. 
AMERICAN Welded Wire Fabric in the roads, and high 
strength steels and wire rope in cranes and other ma- 
chinery. For safety, U. S. Steel supplies signs, posts, 


guard rail and galvanized sheets for culverts. 


Approximately 1,600,000 cubic yards of blast fur- 
nace slag from Columbia-Geneva Steel Division of 
U. S. Steel will be used as embankment material on a 
new project recently awarded by Utah State Road 


Commission. Known as Interstate Highway Route 15, 


the project spans a 4.94-mile section where blast fur- 
nace slag will provide a stabilized embankment for the 


pavement and shoulder area. 
USS, Di-Lok, Tiger Brand, and American are registered trademarks 


Send for U.S. Steel's twee 54-page bookiet, 808 lineal feet of strong, jong-lasting steel handrail gleam in the moun- 


“Keep Our Roads on the Go." & tele how tain sun on this bridge on the Davis Freeway near Bountiful, Utah. Stee! 
the complete range of highway products Kee " products like these contribute to the safety of traffic on modern Interstate 
and services available from U.S. Steel can ROADS ende. 

cut costs and speed operations in every 50 t 
phase of highway construction. United 

States Steel, 525 William Penn Place, Pitts- 

burgh 30, Pennsylvania. 


(iss) United States Steel 


The highway market also is served by the following divisions of United 
States Steel: American Bridge Division, Pittsburgh, Pa. « American Stee! 
& Wire Division, Cleveland, Ohio « Columbia-Geneva Steel Division, San 
Francisco, Calif. « Consolidated Western Steel Division, Los Angeles, 
Calif. « National Tube Division, Pittsburgh, Pa. « Tennessee Coal & Iron 
Division, Fairfield, Alabama « Universal Atlas Cement Division, New 
York « United States Steel Supply Division, Steel Service Centers, 
Chicago, IIinois. 


USS Tiger Brand Wire Rope, seen here on these gigantic cranes, will lift 
heavy loads for a long time. The bridge is also being built to last, with the 
use of USS Di-Lok concrete reinforcing bars. STEEL, wherever you look— 
insures strong, long-lasting structures. 





WHICH PREFAB FORM SYSTEM OFFERS 
MORE PRODUCTIVE FORMING TIME PER DAY? 
































This carpenter can 
conveniently carrv 6 Ibs. 
of UNI-FORM he ware in 
his apron pocket—enough 
to erect 160 sq. ft. of 
UNI-FORMS. 
































UNI-FORM SYSTEM 


Carpenters can form more contact area per hour 
with UNI-FORM Panels than they can with any 
other prefab form system. The reason? It takes 
less hardware—in most cases, 50% less —to 
form a given contact area. And UNI-FORM 
hardware weighs less, costs less, and is easier 
to install. 


EXAMPLE: 6 lbs. of UNI-FORM hardware — 
128 Tie Keys —are required to install 32 UNI- 
FORM Ties (4 keys per tie). 32 Ties are required 
to erect 160 sq. ft. of UNI-FORM Panels. 


Cost of hardware required to install 1 UNI- 
FORM Tie: LESS THAN 4¢. 
(Tie Keys are re-usable) 


UNIVERSAL FORM CLAMP CO. 






































This carpenter can erect 
only 60 sq. ft. of a competitive 
prefab system's panels 

with the 6 Ibs. of hardware 
he carries in his apron. 
Extra trips for hardware 
means less productive 
forming time. 





COMPETITIVE PREFAB FORM 


A leading competitive prefab form system re- 
quires 2 tightening wedges and 2 connecting 
bolts per tie installed. In 6 lbs. of this hardware, 
there are only 24 sets of wedges and bolts — 
enough for 12 ties. 12 ties will assemble only 60 
sq. ft. of this system’s panels. 

Cost of hardware required to install 1 competi- 
tive tie: 36¢. 

Wedges and Bolts are re-usable) 


WHICH PREFAB FORM SYSTEM GIVES YOU 
FASTER FORM ERECTION AND LOWER 
COSTS? Want more information about UNI- 
FORM Panels and the advantages they can 
bring to your concrete forming? Write today 
for complete details. 


“Products fom the Gold Toobwont 


1238 N. KOSTNER AVENUE + CHICAGO 51, ILLINOIS 


BRANCH OFFICES and WAREHOUSES: 
ATLANTA BALTIMORE CLEVELANO HOUSTON 
LOS ANGELES SAN LEANDRO TORONTO 
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“Por want of a nail... the battle was lost.” 
This might well be the epitaph for many a 
tardy survey. The right surveying acces- 
sories can do wonders to speed a field 
party's operation ... and the lack of same 
can cause delays in a hundred minor ways 
a day. How goes the tempo of your work 
lately? 


Does your flagging really flag? 
This K&E flagging does everything but tic 
its own knot. Made of tough, embossed 
vinyl plastic, it’s practically impervious to 
time and tempest. Unlike the “quick-to- 
quit” red cloth commonly pressed into 
flagging service, this plastic flagging resists 
wind ravel like the stake itself, remains 
supple even at — 35° EF, tears quick and 
clean, has exceptionally high tensile 
strength, and takes both pencil and ball- 
point pen like paper. Available in five 
high-visibility colors (red, yellow, blue, 
orange and white), K&E Plastic Flagging 
(No. 6525) measures 144” in width and 
comes in handy 4” diameter, 300’ rolls. 
Great for gift wrapping and decorating, 
too! 


You're only as good as your scaies 
A complete line of hard-to-get items has 
long been a K&E specialty. Of particular 
interest here is KAF’s comprehensive line 
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surveying... from 
L_.. — = == KEUPPRL & ESSER CO.-————-———— 


of Leveling Rod Replacement Scales. makes for truly precise readings, and works 
Available for all K&E metal-face rods, easily —no juggling act required, just a 
these replacement scales are marked in the fairly steady hand. 

conventional pattern and design in feet, 

10ths and 100ths. In addition, they feature 

“ready-reading” foot numbers in red be- 

tween the 3rd, 4th, 6th and 7th tenths to 

facilitate reading on short shots when the 

main foot marks are likely to be outside 

the field of view. 


If your off-the-rod readings seem to be a 
bit fuzzy lately, don't throw out an ex 
pensive rod, simply replace the face with 
an inexpensive new scale. It takes but a 
few minutes with a screwdriver and small 
hammer to install one of these nominally- 
priced replacements. And how about carry- 
ing a spare for emergencies? 


Should a leveling rod be level? 
The unassisted naked eye — despite its 
widespread popularity — is not the tool to 
guarantee a vertical leveling rod. A handy 
K&E device called a Rod Level (No 
N6299) is the proper Rx here. It’s a simple 
bubble unit on a long-angle contact arm 
that affixes to the edge of the leveling rod 
in semi-permanent fashion. When the bub- 
ble is centered, the rod is vertical... and 
no mistake about it! This inexpensive but 
accurate device eliminates guesswork, 


Now, for carrying this equipment... 

.may we suggest the handsome Sur- 
veyor’s Leather Bag (No. 6540)? Here's 
a sturdy carry-all expressly made to with- 
stand the rigors of field work. Heavy-duty 
stitched throughout, it has an adjustable 
shoulder strap with movable pressure-pad, 
rust-resistant brass hardware, separate pad 
and paper slot, roomy interior pocket, and 
a rich riding-boot finish in natural tan. 
Measuring 10” high by 12” across by 22” 
wide, it affords plenty of room for field 
book, plumb bob, tacks, targets, pencils, 
keel, measuring tape, numerous rolls of 
plastic flagging, replacement scales, and a 
rod level... to say nothing of your lunch, 
a few trout flies, etc. 


All these and other K&E time-savers are 
available from your local K&E Dealer 
-+.0Or you can send us the coupon be- 
low for further information. 
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KEUFFEL & ESSER CO., Dept. CE-9, Hoboken, N. J. 
Please send me further information on: 


Plastic Flagging |} Leveling Rod Replacement Scales 
Rod Level Surveyor’s Leather Bag 


Name & Title 


Company & Address 
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THE MARK OF THE 100-YEAR PIPE 
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RS: CAST IRON PIPE 


Installed... 
it stays installed 


One thing sure about cast iron pipe—once it’s 
in the ground, it’s there for keeps! Over 100 
American utilities, having used cast iron pipe 
steadily for more than a century, can testify to 
that. And modern cast iron pipe gives you 
greater assurance than ever: great beam 
strength resists heavy surface traffic; tremen- 
dous load resistance absorbs even the most 
forceful pressures. In fact, when you select 
cast iron pipe, you can anticipate no major re- 
pairs in your water supply system for the next 
hundred years! 


Cement-lined—it stays cement-lined 


A smooth coat of cement lining along the inner 
wall helps prevent the formation of flow-reduc- 
ing particles. No matter how strong the water 
is, cast iron pipe always assures a free, steady 
flow. 


Joined—it stays joined 


Bottle-tight, rubber-ring joints give you leak- 
proof protection at the most vulnerable points 
of your system. Vibrations, surface traffic and 
washouts present no probiem to cast iron pipe. 
Inherent ruggedness . . . built to perform under 
all adverse underground conditions . . . repair- 
free service for at least a century—all good 
reasons why your choice should be that of 
water utility experts everywhere. America’s 
greatest water carrier: cast iron pipe. 


Cast Iron Pipe Research Association, Thos. 
F. Wolfe, Managing Director, 3440 Prudential 


Plaza, Chicago 1, Illinois 





CAST IRON PIPE 
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CHEVRON ASPHALT ALL THE WAY 


AY 


NG DOWN THE FIRST LIFT OF 


° CONCRETE BASE COURSE 


Nello L. Teer Company 
Job In North Carolina 
Includes Record 


Asphalt Paving Award 


On Interstate Route 95, North 
Carolina, the Nello L. Teer Com- 
pany, of Durham, North Carolina, 
is the prime contractor on a high- 
way construction project that in- 
cludes the largest asphalt tonnage 
contract ever awarded by the 
North Carolina Highway Dept. 

This project fittingly crowns 50 
years of activity in the construc- 
tion field by the Teer Company. 

The job called for new con- 
struction of divided pavement 
each side 24’ wide, south from the 
Harnett County line 14.55 m. toa 
point 5 m. north of Fayetteville. 

The paving contract covered 
the placement and compaction of 
7” to 12” of mechanically stabi- 
lized base; placement and com- 
paction of Asphaltic Concrete 
“Black Base” course in two 3” 


12 


lifts; and placement and compac- 
tion of Type I-2 Asphaltic Con- 
crete wearing surface in two 1” 
lifts. Asphalt surface treated 
shoulders were provided full 
length over a mechanically stabi- 
lized base. 

Overall, the “Black Base” and 
I-2 Wearing Surface required 
210,000 tons of Asphaltic Con- 
crete. 

All work is being done under 
Project 8.13438. Sponsor: North 
Carolina State Highway and 
Public Works Commission. Resi- 


2-1” lifts Type 1-2AC 
Wearing Surface 


2-3” lifts “Black Base” 


12” compacted 


mechanically stabilized base 


ies 


CROSS SECTION VIEW OF PAVEMENT CONSTRUCTION 


dent Engineer: H. B. Smith; Di- 
vision Engineer: J. W. Spruill, 
6th Division, Fayetteville, N. C. 

Chevron Asphalts: supplied by 
American Bitumuls & Asphalt 
Company, represented on the job 
by Sales Engineer George Mitchell. 

Across the nation, Chevron 
Asphalts—backed by outstanding 
engineering and on-job service— 
are enabling Road Builders to 
maintain construction schedules 
and stretch highway dollars. 

Call our office nearest you for 
complete information. 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. 


Perth Amboy, N. J. 
Baltimore 3, Md 
Cincinnati 38, Ohio 


Portiand 8, Ore. 
Oakland 1, Calif. 
Inglewood, Calif 
San Juan 23, P.R. 


Atlanta 8, Ga. 
Mobile, Ala. 

St. Louis 17, Mo 
Tucson, Ariz. 


BITUMULS & Emulsified Asphalts + CHEVRON ® Paving Asphalts + LAYKOLD ® Asphalt Specisities * PETROLASTIC ® Industrial Asphaits 
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EXTRA SAFETY UNDERFOOT in this New Glass Plant 
. . . With KERRIGAN weiarorgea Grating & Treads! 
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TWISTED Cross Bars ALTERNATE right & left 
for an EXTRA margin of Walking Safety 





Get the engineering facts! 

Write now for FREE catalog. 
When you specify Kerrigan Weldforged grating you get the Address: Dep't CE-9. 
utmost in underfoot and underwheel safety . . . in addition 
to its well known economy features. Bearing bars, and cross 
bars that alternate right and left, are electronically weld- 
forged into inseparable, one-piece units that stand up under 
the severest kind of punishment. 


KERRIGAN 


IRON WORKS COMPANY 
Nash e, Tennessee 


Other KERRIGAN Products: GREULICH 4-Way Grid, Street & Highway Lig 
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DAM EQUIPMENT 


-BIG 
WITH YUBA i 


pias 


From forebay to tailrace — Yuba 


Whether it’s a single giant butterfly valve or the 


takes the complete responsibilty — 
complete job responsibility, Yuba is equipped to work 


with contractors from design to erection of the 


through design, fabrication and 
fabricated steelwork required — everything from 


erection of steel equipment 
. forebay to tailrace. When Yuba handles the complete 
in hydro, flood control and package responsibility, both the contractor and 

the user are relieved of the problems of coordinating 


water supply projects. production, delivery and installation. Decades of 
experience, know-how of skilled personnel, and 


large, fully-equipped production facilities, 
are your assurances that specifications and schedules 


Call on Yuba for bridge and 
gantry cranes, hoists, intake, spillway will be met, however complex the job, whatever 
nae <9 en SO the job location. Ask for Bulletin No. HY-51, 
describing equipment and services, or ask 


trashracks and rakes, penstocks and 
liners, valves, structural steel, rebar, 
for a sales engineer to call. 


and other engineered steelwork. 


specialists in hydroelectric steelwork 


YUBA MANUFACTURING DIVISION >» Benicia, Calif. 
YUBA-BEDFORD DIVISION « Bedford, Ind 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta * Buffalo * Chicago * Cleveland * Houston * Los Angeles * New York * Philadelphia © Pittsburgh * San Francisco « Seattle 
September 1960 + CIVIL ENGINEERING 
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LATEST WORD FROM MARS balance, with new positive finger grip, it’s the newest of many 
is the superb new Technico lead holder—with clear-view degree fine MARS drafting aids—all designed to make your work easier, 
indicator placed right at your fingertips. Contoured for perfect and to make it look better and reproduce better. 


Among the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator* , with specific degree imprint , the economy model*); 
Mars-Lumograph drawing leads’, 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils, 19 degrees, EXEXB to 9H; Mars-Duralar pencils and leads for dratting on Mylar® -base — filer 

5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use: 
Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Duralar erasers. Mars products are availabie at better engineering and drafting material suppliers everywhere 


©1.M. tor duPONT's Polyester film. *Shown 


the pencil thats as good as it looks y+ \ iS 4 ce 


J.S. STAEDTLER. INC. 
HACKENSACK, NEW JERSEY 
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One ingenious, pleasant and immensely 
practical way to get people to enjoy an 
island park is to carry them there 
through the air. Starved Rock Airpark 
Inc. did just this by erecting a passenger 
tramway that “flies” over the Illinois 
River. The owner reports the facility 
has met with considerable success—both 
from an aesthetic aspect as well as that 
of moving people from one point to 
another. 

When it comes to moving anything 
from one point to another via a suspen- 
sion system, it’s time to say, “Roebling.” 
Our experience with tramways of every 
description is unparalleled from design 
to erection. You may not have a state 
park that you'd like more people to 
enjoy—you may, though, have a passen- 
ger—or materials-handling situation that 
you'd like to get off the ground. In 
which case you have only to write to 
Roebling’s Bridge Division, Trenton 2, 
New Jersey for the “moving” details. 


ROE BLING 


Branch Offices in Principol Cities 
John A. Roebling's Sons Division 
The Colorado Fuel and Iron Corporation 


Visitors “Fed” to Illinois’ Starved Rock Airpark 


via ROBB LUING*DESIGNE 
PASSENGER WRAMWIWA 


Starved Rock Airpark Passenger Tramway, Starved Rock State Park, Illinois. Consulting Engineer: Edward P. Haugen, 
LaSalle, Ill. Cables & Tramway: John A. Roebling’s Sons Division, Trenton, New Jersey 
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MORE NEW TRAXCAVATORS 


NOW THREE WHEEL LOADERS...BIG IN EXPERIENCE 


Now there’s a Caterpillar wheel loader for your 
140 HP 966 for high produe- 
tion where you measure time in tons loaded—the 
2 yd., 105 HP 944 introduced this spring and already 
gaining an acceptance unmatched in machine his- 
tory—the new 1% yd., 80 HP 922 with the big ma- 


chine operating and safety features that give it the 


job-—the new 2%4 yd., 


speed and versatility to handle all those jump-and- 
run jobs. 

There’s a seven-year history of testing, tortur- 
ing :and working these Traxcavators ... proving 
every component, every feature. They've been on 
tough jobs all over the country with field engineers 
watching every cycle, recording every strain. 

Now Caterpillar’s full line of wheel loaders is 
proved and ready for work—ready without com- 
promise, They'll fulfill all your expectations of the 
most advanced wheel loaders on the market today. 

See the one man with all the facts on the new 
Traxcavators—vour Caterpillar Dealer. He can give 
you the full story on the wheel loaders that are 
brand new in features. 


Caterpillar Tractor Co., General Offices, Peoria, IIl., U.S.A. 


The 966 and 922 have all these features 
introduced by the 944: 


Cat Diesel Engines — Turbocharged for efficiency and quick 
acceleration. 
Optional gasoline engines for the 922 and 944. 


Cat Power Shift Transmission — gives instant shifting, for- 
ward and reverse, lst and 2nd speeds. High and low range 
selector also provides two-wheel drive for roading, four- 
wheel drive for power and traction in work cycles. 


Operator Safety —Lift arms and cylinders are forward of 
the operator and cockpit. Visibility is excellent and access 
is easy ...up three wide steps. 


Long Reach — With the lift arms up front, the dumping 
reach of the new Traxcavators is impressive: 57” on the 966, 
51” on the 944 and 41” on the 922. 


Operator Conveniences — Bucket controls have automatic 
positioners to speed every cycle; machine controls are all 
power boosted for easy operation. Dual brakes give op- 
erator choice of braking with or without transmission 
engagement. 


Full Line of Attachments — Special material buckets, side 
dump buckets, forks, cabs, etc. 


CATERPILLAR 


Registered Trademarks of Caterpiliar Tractor Co 


Caterpilas, Cat and Traxcavator are Registered 





STEPHENS-ADAMSON 
GEE" BPULLEVS 


FEATURING ‘‘SQUEEZELOCK’’ HUB DESIGN 
FOR GREATER BELT TRAINING EFFECT...REDUCED BELT WEAR 





STURDY RIM CONSTRUCTION 


Pulley rims are made of one- 
piece construction, formed ab- 
solutely round under hydrostatic 
pressure. The only seam is ma- 
chine-welded both inside and 
out to insure 100% penetration 
of welds. 


CURVE CROWN® DESIGN 


Curve Crown on outer ends of 
rim accurately formed. Revolu- 
tionary design eliminates con- 
ventional center peak — high 
point for belt stretch and wear 
—while increasing belt training 
effect more than 100% 


ACCURATE END PLATE 
ASSEMBLY 


End plates are machined on 
both the O.D. and I.D. to insure 
concentricity between the bore 
and the outer rim. They are 
pressed into position for tight 
fit-up and submerged arc- 
welded for maximum efficiency. 


“SQUEEZELOCK’® HUB Revolutionary design of “SQUEEZELOCK’ Hub provides 
gripping power for full torque transmission without the use of keyways and elim- 
nates distorting loads against pulley end plates. Two split tapered bushings are 
wedged against shaft and pulley end plates by two independent hub plates which 
are squeezed together by tightening four large diameter bolts. 


=| STANDARD PRODUCTS DIVISION 
J aiicin'sss) prammeeceem STEPHENS-ADAMSON MFG. CO. 


a PASSENGER COMVETOR GENERAL OFFICE & MAIN PLANT, 66 RIDGEWAY AVENUE, AURORA, ILLINOIS 


Oe ee 


mn CHGS 6 89 OD PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
? BELLEVILLE, ONTARIO 
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New Maple Street Bridge, Spokane, Washington, designed in steel 
for economy and fast erection. 


Underside of Maple Street Bridge showing built-up steel members. 
Steel can be readily welded, flame-cut, riveted or bolted 


This mark tells you a product 
is made of modern, dependable Steel. 





Admiral Car! A. Trexel, Vice-President, Leslie A. Helgesson, Vice- 
President, and Ralph A. Tudor, President, discussing plans for a 
steel bridge. 


Steel specified in 80% of bridge work 


at Tudor Engineering Company, Consulting Engineers, San Francisco 


Some of the recent outstanding bridges this firm 
has designed include the Dalles and Umatilla 
ridges across the Columbia River in Oregon; the 
Maple Street Toll Bridge over the Spokane River 
at Spokane, Washington; and another toll bridge 
which spans the Port Washington Narrows at 
Bremerton, Washington. 

Of these, the Maple Street Bridge is the most out- 
standing example of the use of structural steel in 
short-span bridge design to gain the advantages of 
economy and rapid construction. The bridge is 
1,713 feet long and is built of steel with four 
150-foot spans, two 125-foot sections and five 
100-foot sections. It supports four roadways. 

Steel reduces costs. According to Mr. Ralph A. 
Tudor, President of Tudor Engineering Company, 
steel construction offered a great advantage for 
this bridge because a crew could swing a section 
into place, bolt it to the supports, and then move 
ahead to the next section. No falsework was 
involved, the erection was fast, clean and safe, 
and the design was the most economical solution. 

Steel saves design time. Steel is a familiar 
material and there are no unknown factors. This 
is important because the designer is looking for 
reliable performance. The new electronic calcu- 


lators can be used to work out mathematical 
problems quickly in steel bridge design. 

Steel permits increased headroom. New 
highway regulations are calling for increased head- 
room and this can be obtained most economically 
with steel. Bridges can be designed with higher 
strength steel, such as USS Man-TEN, TRI-TEN or 
‘**T-1” brands, that add valuable inches of clearance 
with less weight and reduced foundation costs. 

Steel production facilities increased. The 
steel industry has greatly expanded its facilities 
for manufacture of structural shapes and plates. 
You can confidently design in steel—the material 
you know best, and the material that offers most 
—knowing it will be available. 

USS, MAN-TEN, TRI-TEN and “T-1” are registered trademarks 


USS Steels for Bridge Design 


USS MAN-TEN 
High Strength Stee! 
50,000 psi 

minimum yield point 


Structural 

Carbon Steel 
33,000 psi 

minimum yield point 





USS “T-1" 
Constructional Alloy Steel 
100,000 psi 

minimum yield strength 


USS TRI-TEN 
High Strength Steel 
50,000 psi 

minimum yield point 





United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee!—San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Robert H. Randall, who retired recently 
as assistant on cartography with the U.S 
Bureau of the Budget, is now vice presi- 

dent of the Aero 
Service Corporation, 
Philadelphia, 
Pa. During 20 years 
in government work the 
Randall 


many 


of 


iey 


posts. He 
dent of the 
in Insti- 


hy 


lor 


Geogray 

member and chairman 
yations Committ 

chairman of the U. § 

in American Insti 

i History mee 


1943 to 1958 


on 
Lute 


tings for 


William S. 


engineering at the 


Housel, professor of civil 
University hi- 
gan, has been in Chile 

livering a seri 


ve IL} 


es of le 


Genera! 


Herbert D. Vogel, Brigadier 
Cory] f (retired), recently re- 
the Crown of Thai- 

; he highest 


ry on per- 


s of Engineers 


es 2 8 


TOTAL FLOW METER 
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Low-cost meter provides essential 
flow data for operation of 
sewage treatment plants 


—® INDICATES FLOW — Rate of flow and head are indicated by 
pointer and scale. 


—" INDICATES PEAK FLOW — Sliding red index on scale indi- 
cates peak flow. 


been TOTALIZES VOLUME — Counter totalizer registers total flow 


& 


Mechanically operated meter provides essential data in measurement of sewage 


ndustrial or other liquids flowing channels 


ft 


wastes, irrigation woter in open 


Standard meter gives direct flow reading in cu sec. and totoalizes volume in 


cu. ft. Readings are easily converted to other units of measurement 

The instrument is designed for use with Parshall flumes and various weirs 
It is entirely mechanically operated, will function without attention for eight-doy 
intervols, and shelf or wall 


desired 


is easy to imstall on table lf a graphic record is 
Write for 


28 


the meter can be used with a Stevens Type F Recorder 
Stevens Hydrologic Instrument Short Form Catalog No. 23, and for Bulletin 


which describes the Model 60M meter in detail 





HYDROGRAPHIC 
file. 12 
tables. $1 copy. (Ne 0.0.5) a 


#3 FRAN. 


OY gt ig 
jut 6 
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ROTOVALVE stocks at A-C York Works save months of delay for customers. 


Another Allis-Chalmers time-saving exclusive: 
Cone valves “right off the shelf!” 


ive is on Alfi Imers trademork 


ai 


Six to thirty-inch Rotovalve units — awaiting your call 
Think of the valuable time you save! Typical is the case of 
a western municipality that recently needed one 24-inch and 
three 20-inch Rotovalve units for their waterworks. Allis- 
Chalmers assembled all accessories required, completed test 
ing and shipped the valves to customer in less than three 
weeks! Compare this with the 3 to 6 months normally required 
by other suppliers for delivery. 

Perpetual off-the-shelf inventory of Rotovalve units, 
butterfly and ball valves gives Allis-Chalmers today’s only 
complete rotary valve-stocking program... guarantees fastest 
deliveries to you. 

Avoid troublesome, costly delays and get the valves you 
need to do the job right. For immediate assistance anytime, 
call your nearby A-C valve representative, district office or 
write Allis-Chalmers, Hydraulic Division, York, Pa. yaaa ep apa roe he egleaa cata 


Rotovalve is an Allis-Chalmers trademark 
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You're Not Behind 


The Times 


IF You're Behind a 


Sens 


& 


time-consuming, wasteful 
--. out of step with modern 
construction equipment 
used on your jobs. 


pear Tree 


ane 


KERN 22: sos: 


MODERN surveying 
instruments available. Down- 
to-fundamentals, functional 
design . . . maximum 
operational efficiency and 
portability ... reliable 
precision results. 


INSTRUMENT 


Obsolete surveying tools are 


KNOWN THE WORLD OVER 


for accuracy, speed, 
reliability, economy. 
Minimum set-up time 

Fast. effortless, simple operation 
Readings at a glance 
Exceptional clarity and contrast 
of image 


* 


For Full Information Write for Brochure ' 5 
PROMPT, RELIABLE 


SERVICE. FACTORY 
TRAINED PERSONNEL 


5 


ned 


> 
+ 











The FINEST in 
SURVEYING 
EQUIPMENT 





INSTRUMENTS INC. 


120 Grand St., White Plains, N. Y 


PEPPTTTT TTS 


+t? 





peebe reese asec teene 


nounces the formation of Construction 
Consultants Inc. with offices in Sacra- 
mento, Calif. Mr. Gage has been consult- 
int to the Venezuelan Government on all 
lamation projects, Was in ch ings 
Poncon Dam in I inet ind 
ind feasibility studies 
Spain, 


their re 

Serre 
has mace economle 
works in Greece, France, 
Peru, Venezuela and Mexico, as 


United States 


of civil 
Africa 
well as the 


C. Franklin Steiner is the new district 
sales engineer for the Pacific Northwest 
for Process Engineers, Inc., a division of 
the I Prior to joining 
Process Engineers in 1958, Mr. Steiner 
sanitary engineer with the 
Cahfornia Department of Public Health 


mco Corpor ition 


served as a 


2 staff member of the 
1937, 


engineer tor the 


John F. Mangan, 
Bureau of Re« 
thicially rea 
Columbia 


new pos 


lamation since is now 
Upper 
Area In 


who re- 


Development 
Mr M ingan 
cently h ting 
charge of all Bureau of Reclamation 
studies and inve stigations of propose d and 
irrigation projects in Washington, 
northern Idaho, and western Montana. 


his 


fron 


is been a irea engineer, will 


be in 
rutture 
John H. Dudley, assistant commandant 


Army Fort 
1958, 


the Engineer School at 
Belvou 
retired in July, 
1 30-year military 
career. General Dud- 


Since 
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list of 
whievements 


ley im- 


pressive aca- 
demu 
plans to te ach in the 
engineering depart- 
ment of Long Beach 
State College. Dur- 
ing World War II he served in the Pacific 
The iter of 
mand 


Operation in various com 


ind engineering positions 


William M. Jaekle, after fiv« 
chief engineer of the Southern 
Company’s Pacific Lines 
moted to general manager of th 


rs in San Fr: 


years as 
Pacific 


has been 


in 
Mr 
1934 
to chief engineer 


with headquarts 
Jaekl 
working his 


Southern Pacific in 


uned the 


way up from rodman 


Bruce D. McCreary, formerly of the 
Porter, Urquhart, McCreary & 
O'Brien which dis- 
solved due to the death of Col. Leonard 
C. Urquhart in March 1960, is co-founder 

newly created firm of McCreary- 
Koretsky Engineers. Offices will be main- 
tained at 1140 Howard Street, San Fran- 
and at 5675 Freeport Boulevard 
Sacramento. In addition to the water de- 
velopment and hydroelectric projects tak- 
the former firm, McCreary- 


the 


firm ol 
was 


- 
San Francisco, 


e13co 


en over from 
Koretsky Engineers is 
engineer for Sunset City, a 


consulting 
projected me- 
tropolis to be located north of Rose ville, 
Calif 

Hamilton V. Bowser 
moted from chief structural engineer to 
Engineers Inc., of 
Newark, N. J. Before joining Engineers 
Inc., he was structural designer with L 
Berger Associates and the consulting firm 
of Porter, Urquhart 


has been pro 


engineer of 


projec 
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Gerald E. Galloway, for the past two 
years Commanding General of the Army 
Engineer Center and 

Fort Belvoir (Va.), 

has been assigned as 

ngi- 
Ocean 


d ivision ¢ 
neer, Pacific 
Honolulu, Hawaii 
During World War 
Il he director 
of training, Engi- 
Amphibian 
Command, at a time 
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nee 


when the Command was a 
Grayson Gill, president of Grayson Gill, 
Dallas, Tex., has been 
National Research 
irent organization of the Build- 
Institute to serve a three- 
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Howard E. Phillips, building 
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the Plastics 
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Low-cost IBM 1620 Computer frees your engineering staff for more creative work 


The low-cost IBM 1620 Engineering Com- 
puter solves the traverse problem auto- 
matically, in seconds. It also balances the 
traverse if misclosure is within tolerance. 
It computes the area within the closed 
traverse. Versatile and fast, the 1620 can 
solve interdependent traverse and triangu- 
lation problems and many others not di- 
rectly associated with surveys. 


The time saved by the low-cost 1620 in 
computations like these enables your en- 
gineers to spend more time utilizing the 
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results of surveys and less time reducing 
raw data to usable form. 


A readily adaptable survey analysis program 
has been developed by IBM and will be 
available without cost later this year. This is 
another example of Balanced Data Process- 
ing, machines supported by a complete 
range of services. Ask your |BM representa- 
tive about the advantages of the 1620 and 
how they can be put to use in your opera- 
tion. Like all IBM Data Processing equip- 
ment, the 1620 may be purchased or leased. 


ae 


The IBM 1620 is a low-cost, desk-size en- 
gineering computer with features previ- 
ously found only in larger systems. it 
offers solid state design, magnetic core 
storage and high-speed internal com- 
puting performance. Its versatility and 
ease of operation recommend it for such 
engineering applications as highway cut- 
and-fill calculation, bridge design analy- 
sis, earthwork design and many others. 


BALANCED DATA PROCESSING IBM 
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SONOCO 


onotube: 
FIBRE FORMS 


form round concrete columns, 
piers, or posts in any type structure 


+ > re > ] 
nd concrete col 


or any structure 
t faster and more economically than any other method 


imns are specified 


se SONOTUBE Fibre Forms for full-round, half-round, quarter-round, 
| 


; and for encasing existing structural 
are low in cost and easy to place, brace, 


obround columns; for 
bor and money on the job! 


Choose the type that meets your requirements most economically: 


\ ated—standard form for exposed columns 
imless—premium form for finished columns 
W” Coated—for unfinished or unexposed columns 


4. Encasement Form—for concrete encasement of existing posts, 


] 
2. Se 


piles, utility lines, etc 


5. Special—for use in water or excessive dampnes 
Sonoco SoNoTUBE Fibre Forms are available in standard 18’ lengths or 
specified length . sizes 2” to 48” I.D. Can be sawed 


US. Rt. 225 Overpass over Keowee Street, Doyton, Ohio, Contractor 
ction Company, Engineer: Howard, Needles, Tammen & Bergendoff 


See our catalog in Sweet's 


’ 
r compiete information an id prices, % 


SONOCO 
ospauaprantedprecennel 


SONOCO PRODUCTS COMPART, WARTSVILLE, S.C. Puente. Ca 


yngview lesa Atlar 
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in buildings, bridges, 
SoNOTUBE Fibre Forms can do the job, 


Anson D. Marston, until recently dep- 
uty division engineer in the Missouri 
River Division Office of the Corps of En- 
gineers, begins a new career in September 
as professor of engineering at the Uni- 
versity of Omaha (Nebraska). His profes- 
sional experience is balanced between 
private industry—from 1926 through 1940 
he was an industrial engineer for the Kan- 
sas City Power and Light Company—and 
government service 


Robert J. Fleming, an officer in the 
Corps of Engineers since 1928, will leave 
post as Commanding General, Thea- 

er Army Support Command, Europe, 
in Nove mber rto 4. ome di vision engineer 
[ Engineers’ Southwestern 
I ) ‘a Prior his European 

General Fleming served for 

England division en 
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W. G. Schulz H. G. Dewey. Jr. 
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serving as assistant division 
division chief 
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raising campaign of the New York State 
Citizens Committ or the Public 
Schools Thro 


vices ind in in- 
formation exch e program, the com- 
—— local citizen school groups in 
w York State work t ‘trengthen the 

' 
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| programs ! rentis 18 a form 


Director of ASCI 


Continued 
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or attached to rack bers. 




















Cleans up costly head losses 


... fakes-in savings enough to pay for itself! 


Here’s intake-trash removal so far 
ahead of hand methods that “once 
sold is sold forever!” Leonard trash 
rake installations deliver savings 
both in reduced head loss and labor 
costs. And they bring a permanent 
solution to shortages of people to do 
the job — make trash removal a 
one-man operation. 
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Leonard trash rakes roll right down 
your existing rack bars whether ver- 
tical or inclined. Because no channel 
guides are needed, they freely ride 
over stubborn obstructions, dig them 
loose, scoop trash up to the waiting 
receptacle or car. Self-dumping units 
also are available—both log-grapple 
and regular models. 


leonard is on Allis-Chalmers trademark. 


September 1960 


With Allis-Chalmers trash rakes 
even the initial investment is low. 
Width is held to the logical mini- 
mum required for adequate handling 
of trash . . . standard 6- and 8-foot 
sizes. Larger units special. Your 
nearby A-C representative has full 
details. Or write Allis-Chalmers, 
Hydraulic Division, York, Pa. 

A-1307 





Robert H. Harrison, after 48 years of 
service in the US. Bureau of Public 
Roads, retired on July 31. Since 1920 Mr. 
Harrison has been associated with Region 
4, which embraces Illinois, Indiana, Ken- 
tucky, Michigan, and Wisconsin, and sinc: 
1947 he has been regional engineer. A 
pioneer in the building of expressways in 
the Chicago area, Mr. Harrison has 
played an active part in the development 
of such Region 4 freeways as the Congress 
Street, Edens, and Calumet Express- 
ways. The important interstate route from 
Chicago to Detroit is another example of 
his accomplishments. In February 1956, 
he received the Department of Commerce 
Exceptional Service Award 


Edward F. Koenig, vice president 
Engineering Service Corporation, Los 
Angeles, announces the opening of a civ:! 
engineering office at Santa Ana, Calif 
to handle she company & €X} nding a 
Orange County area. T! 
cializes in hillside engi- 
neering, is currently developing 365 acres 
of hillside pre ty in Orange and San 
Diego ounties 


Marvin R. Lindorf, formerly senior « 
gineer for the Port of Oakland (Calif 

has joined the staff of Water Resources 
Engineers, In it Berkeley, Calif. While 
senior engineer for the Port of Oakland 
Mr. Lindorf was engaged on a $17,500.- 
000 program for expansion of the Metro- 
politan Oakland International Airport 

irbor and industrial facilities 


Harry C. Plummer was honored recent- 


e ly with the Award of Merit of the Ameri- 
in Society of Testing Materials for his 
WATER STOPS long-time constructive participation in the 


rk of its building materials committees 


sand engineers. Mr 
assomated with the 


have more years of proved performance!  °24 for promoting the use of ASTM 


its Institute since 


And Water Seals water stops have more miles of proved A Bp ep Tigi tener Bethe: precy beer 
performance, too! This record, plus the ease of applica- ne 

tion and the broad variety of shapes and sizes of Water LABYRINTH a 
Seals water stops are all the proof you need of their Water Stops. Unique. low jiu al % 


out 
ost installation’ No form He 


desirability for your own concrete jobs. If you are after splitting required: just 


nail ‘em in place! 7 
truly water-tight sealing between successive concrete 4 rib styles o% 
pours, be sure to specify Water Seals water stops. They | ot aeeniies deh bitchin * ih Sane 
Stand up under high temperatures and heads, even under PLEXSTRIP rinceton Univer ity gr sduate M: Stout 
extremes in shifting and stretching. They are unaffected Saas Stage. For hee held engineering posts with the Pennsyl- 


ind the Turner Cor 


by acids, alkalies, organic chemicals. Full engineering truction joints, esp tenction Cammeny tefese icinins 
data and dimension drawings available immediately ditions of separatior idministrative staff at Lafayette 


n 
Use the coupon Ralph C. Graber, a career engines . 
re in the U.S. Public Health Service 
Washington, D. C., has been named chi 
of the Service's Air Pollution Engineering 
Program. He succeeds Frank Tetzlaff w} 
CELLULAR is accepted an assignment with the In- 
Water Stops. For expan ternational Cooperation Administratior 
venom stmt fet, as_sunitary engineering adviser 
Three rib style most Ministry of Health in Lima, Peru. Ar 
popularly used other long-time staff member of the 
USPHS, Arve H. Dahl, has been assigned 
» a vear’s tour of duty and training 
the Industrial College of the Armed 
Forees in W ishington 1iter four years 
with the Water Supply and Pollut 
Control Division. 
Continued on mige 1Us 


Water Seals, Inc. Dept. 


Send engineering data and literature on Water Seals 
water stops 


STATE 
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.....Am-Soc Briefs 





Success story. .. . Joy reigned at Society headquarters 
on August 17 at word that ASCE had gone over the top in 
its campaign for $800,000, its share in fund raising for 
the United Engineering Center. As the oldest national en- 
gineering society, it is fitting that ASCE should be the 
first of the original Founder Societies and the second of 
the major engineering groups to achieve its goal. The So- 
ciety's participation in the UEC project is discussed in 
the "ASCE News" lead, this issue. Official statistics on 
the ASCE drive will be reported in October. 


The Karl Terzaghi Award. . . . What may well become one of 
the premier Society awards is being established in honor 
of Prof. Karl Terzaghi, Honorary Member of the Society, 
three times winner of the Norman Medal, and a pioneer in 
the field of modern soil mechanics. The award — to be 
announced on October 11, during the Boston Convention —- 
will be given once every three years for outstanding con- 
tributions to soil mechanics and foundation engineering 
appearing in any of the Society's publications. 


Be on the lookout for a mailing on the ASCE Group Life 
Insurance Plan (page 75). The newly approved plan, which 
has been in effect since March 1, 1960, closes its charter 
enrollment period on October 3l. 


New ASCE Salary Index. .. . The Society's Salary Index 
changes this month to provide figures as of July 30. It 
will be noted (page 55) that pay rates for civil engineers 
show uptrends in eight of fifteen U.S. cities. Reversals 
are noted in Atlanta, Miami, and Portland. These observa- 
tions are based on analyses of data provided semiannually 
by a picked group of respondents. Trends in major cities 
are computed from data supplied by leading consulting 
firms. Regional figures are based on reports from state 
highway departments. 


The California Council of Civil Engineers and Land Sur- 
veyors is supporting fully the ASCE stand that surveying 
and mapping is professional work. The California group 
has added to its canon of ethics a prohibition on bidding 
on such work, to be in effect not later than September l, 


1960. 


The Directory of Membership is being distributed. ... If 
you are one of the thousands who have not received the 

copy due you because you forgot to ask for it, better take 
a minute now to fill out and return the coupon on page 124. 
The 1960 Directory is your best chance to find out what 
your friends and fellow engineers are doing and where they 
are living and what members are listed in your own city. 
The next move, members, is up to you! (P.S. It takes a 
little time for delivery, as mailing is being handled 

by the printer. ) 
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FULL LINE OF DEPENDABLE 
Richmond PRODUCTS 
FOR EVERY KIND OF 
PRESTRESSED CONCRETE 
MEMBERS Saves time 


& money safely! 


Richmond, to meet growing demands created by the continually increasing use of pre- 
stressed concrete, has developed a full line of dependable, quality-tested strand de- 
flectors, lifting inserts, void supports, anchors, all types of threaded inserts, form 
hangers and accessories for prestressed concrete beams, piles, slabs and girders. 
These products have been designed and engineered, with the know-how gained thru 
49 years of experience, to meet the needs of new, improved techniques in strand 


deflection, void support, lifting of and anchoring to prestressed members. 


an 
& flection Inserts for pre- 
stressed concrete beams 
and girders. in addition 


te the standard line of 


. 

m 

| Richmond Strand De- 

\ Inserts, special units Richmond Chairs and Spacers Richmond Inserts 





can be manufactured for void supports and spirals for connection ef cast-in-place Richmond inserts for anchoring te or 
te suit individual needs. in prestressed piles and beams. Giaphrams to prestressed girders. hanging from prestressed members. 


Phillips Self-drilling 

Concrete Anchors for 
Richmond Extended anchoring te any con- Richmond Offset Free- 
Coil Tyscrus for lifting prestressed Richmond inserts for anchoring crete members after Fit Hanger Frame-Tys used te hang 
beams and girders. (2 & 4 strut) guard rails to prestressed girders. the concrete has set. forms from prestressed “|” beams. 


Shown here are a few of the many Richmond-engineered products for the 7 a 
prestressed concrete construction industry. For more information about ve 
them, or help with any specific concreting problem, write to: SCREW ANCHOR CO..INC 


mond 


INSIST ON RICHMOND 


MAIN OFFICE: 816-838 LIBERTY AVENUE, BROOKLYN 8, N. Y. | AND BE SURE IT'S RICHMOND 
Plants & Sales Offices: ATLANTA, GEORGIA; FORT WORTH, 

TEXAS; ST. JOSEPH, MISSOURI; LAUREL, MARYLAND. 

In Canada: ACROW-RICHMOND LTD., ORANGEVILLE, ONTARIO. 


VISIT US AT THE 6TH PRESTRESSED CONCRETE CONVENTION 
BOOTH 48, STATLER HILTON HOTEL, N. Y.—SEPT. 27-28-29-30 
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do you know that 





U.S. engineering schools spent $71 million for research double the former high set in the Korean War) and that 
and development in the fiscal year 1958? Of the total exports totaled 1,507,940 tons, the lowest level since 1936. 
$486 million came from the federal government; $10.3 The product imported in the largest qi.antity was con- 
million from industry; $105 million from their own funds, crete reinforcing bars (nearly 852,000 tons), followed by 
plus an additional $35 million from outside-sponsored 553,000 tons of pipe and tubing 

grants and contracts. Of the $71 million, 57 percent went 

for basic research, compared to 45 percent reported in a 

study of research expenditures for 1954. These figures are 

reported by the National Science Foundation on the 


basis of a survey of 129 engineering schools : : : ; : : 
Canadians are using big floating balls to transport river 


cargo? The 8-ft-dia fiber glass spheres are being used ex- 
perimentally on the Fraser River to ship pulp from saw- 
mills in the interior to paper mills at Ocean Falls and 
Elk Falls. Although the balls don’t travel much faster 
than 2 mph, they are inexpensive—need no crew and no 
fuel—and keep their cargo dry 


Sawdust is being used on a highway job in Canada? The 
highway—-between Vancouver and New Westminster, 
B.C.—crosses deposits of peat and very soft clay up to 
80 ft in depth. A thick laver of sawdust is placed over the 


peat, which is too soft to support construction vehicles 


’ 


ind sand is then placed on top of the sawdust. 


Railways are the transportation wheelhorse of Russia? 
In fact, they are virtually the only form of surface trans- 
portation. Water traffic is limited to a short season, and 
The Bureau of Reclamation is installing seismographs in there are practically no intercity highways. Comparing 


the bedrock foundations of Flaming Gorge and Glen he role of railroads in the U.S. and Russia, the Associa- 


Canyon dams? The highly sensitive instruments—like tion of American Railroads points out that the Russian 
milar installations at Hoover Dam and other Bureau system handles one and a half times as much traffic as 
ts—will keep constant watch on the American system, though it has only about one-third 

immediate vicinitv of the ic (America’s 218,000 miles of railway. With mechanization 

ported on film. wl ill b ; onspicuous by its absence, the key to this high-capacity 

Coast and Geodeti irs performance lies in a work force of 3,500,000—four times 


that of the US. lines 


Alaska needs 2,800 more miles of highway? Offic: 
the 49th state estimate that h additional mi s 
Construction of a dam between Siberia and Alaska has 


primary and secondary roads will be needed to 
; been proposed? The project, which is a Soviet idea, would 


the ’s basic road network. Estimated 
work is about $490 million be equipped with pumping stations to draw cold Arctic 
water into the Pacific, and permit the Gulf Stream to 
flow into the Arctic and warm it. After Russian engi- 
neers made the proposal, Alaskan senators asked Wash- 


; ‘ i ngton to investigate the possibilities 
Explosions are being used to shape the metals in missiles? 
Aero-forming—a process developed by the Aerojet-Gen- 
eral Corporation—begins with the mold, a large bowl- 
shaped u The blank metal is placed above the mold 
and secured. A carefully calculated charge is then pl wee : ’ ’ ; 
This year’s engineering graduates continue to find a 


ibove the blank, air is pumped from the mold See 
8 favorable employment situation? Reporting a survey of 


ind the entire unit is submerged in a ee" 
prospective graduates made late in May, the Engineer- 


ing Manpower Commission of Engineers Joint Council 
reveals that 62 percent had jobs, 113 percent were con- 
sidering jobs, 8 percent were entering military service, 


charge is exploded under water, and 
xplosion is carried against the metal, 


contours of the mold 


ind 10.1 percent were entering graduate study. Graduates 

in business and commerce and in the arts and sciences 

Our steel imports exceeded our exports in 1959? For the were about 10 percent below engineers in definite commit- 
t tin n 56 vears. the US. was importer of steel ments. The full survey mav be obtained from the Engi- 
1950. Department f Commerce data neering Manpower Commission (29 West 39th Street, 


s totaled 4,391,791 tons (more than New York 18, N.Y.) for a handling charge of 25 cents 
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Jordan Sellars High School Gymnasium, Burlington, N. C. Unobstructed floor Architect McMinn, Norfleet & Wicker, Greensboro 
4 , . ‘ 
area is 100’ by 120’. Height at center of arch is 32 
tor: O.G hompson & Sons, Burlington, N. ¢ 


{ Stone Compar 


8 PRECAST CONCRETE ARCHES 


FRAME 100° WIDE GYM 


Lehigh Early Strength Cement 
Cuts Casting Time 


Attractiveness, durability, fire safety and unusual simplicity— 
all characterize the frame of this new gym and further prove the 
versatility of precast concrete. The huge arches were cast on the 
gym floor in half sections and raised into position. Precast 
concrete purlins, spanning 16 feet between arches, provide 
lateral stability. 


For fast re-use of forms in casting both arches and purlins, As one crane raised and held the 18-ton arch 
Arnold Stone Company used concrete made with Lehigh Early half, another (on the right) guided it into posi- 
Strength Cement. To quote Mr. M. A. Arnold, “Lehigh Early web cat eine aime 
Strength Cement enabled us to complete the casting operations 

in half the time required with regular portland cement.”’ 


This is a typical advantage of Lehigh Early Strength Cement in LE inf IGH 


modern concrete construction. Lehigh Portland Cement Com- 


pany, Allentown, Pa. CEMENTS 


LEHIGH EARLY STRENGTH CEMENT e LEHIGH PORTLAND CEMENT e LEHIGH AIR-ENTRAINING CEMENT eo LEHIGH MORTAR CEMENT 
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From address presented before the 
Awards Luncheon at the ASCE Reno 


Convention 


POWER 
PARTNERSHIP 
AND POLITICS 


Power partnership can take many 
forms depending on the circumstances. 
ll these forms, however, fit into one 
general pattern. In this pattern the 
local utilities, whether public or pri- 
vate, are encouraged to undertake the 
construction and ownership of their 
power generating facilities wherever 
possible. When the local entities can- 
not do this with their own resources, 
then superior political interests such as 
the state and the Federal Government 
should come 1 Oo assist them. Note 
that I use the term “assist” and do 
not say “take over.” These various en- 
tities should participate jointly to pro- 
duce the power that is necessary for 
the well being of the country. But the 
leadership and the impetus should come 
from the local échelon nearest the peo- 
ple to be served. This is the overall 
concept of power partnership. 

Within this concept many forms are 
ivailable for individual projects. One 
good example is the Oroville Dam, a 
part of the California water plan. In 
this instance, the State of California 
proposes to build the project and in- 
stall the turbines, generators and other 
power equipment at the dam. Most of 
the project money will be obtained by 
the state from a bond issue which is to 
be retired by earnings from the power 
sold to an investor-owned utility. The 
Federal Government has agreed to be a 
partner to the extent of providing the 
funds for the flood control benefits. 
Private enterprise is to be a partner to 
the extent that it will transmit and 
market the power to be generated 
Payments for the power will be suffi 
cient to return the state’s investment. 
Thus, in this instance, the partnership 
is between the Federal Government, the 
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State of California and an investor- 
owned utility. 

Another partnership project in Cali- 
fornia is the Tri-Dam Project. This is a 
series of three dams built by the Oak- 
dale and South San Joaquin Irrigation 
Districts to store water for irrigation. 
Incident to the storage of this water, a 
substantial block of power is being gen- 
erated. This power is sold on a fifty- 
vear contract to the Pacific Gas & 
Electric Company and the funds thus 
derived are used to retire the bonds 
which were sold to provide the capital 
to build it. In this instance, the part- 
nership is between two irrigation dis- 
tricts and a local investor-owned util- 
ity. Neither the state nor the Federal 
Government participated 

On the Merced River in California, 
another partnership arrangement is be- 
ing worked out. Here, the Merced Irri- 
gation District proposes to build three 
dams, primarily for the storage of wa- 
ter for irrigation. Incident to this, a 
large block of power will be generated. 
Here again the power will be sold to the 
Pacific Gas & Electric Company on a 
fifty-year contract and the revenues 
from the sale will largely pay for the 
construction of the dam and the power 
plants. A third party to the partner- 
ship will be the Federal Government 
Federal legislation is now being proc- 
essed that will result in the Federal 
Government's supplying funds on the 
basis of flood control benefits to be de- 
rived from the storage of water in the 
reservoirs. Here the partnership ar- 
rangement is between the Federal Gov- 
ernment, a local irrigation district, 
and an investor-owned utility. The 
state is not a member of the partner- 
ship. 
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You may recall the Hells Canyon 
arguments extending from the mid- 
1940’s until about the mid-1950’s. 
Here, a local investor-owned utility was 
willing and able to build dams to gen- 
erate all the power within a stretch 
of the Snake River. Some agencies and 
officials of the Federal Government 
had opposed this violently and pro- 
posed to build a large federal dam 
For several years, and in spite of 
strenuous pressures brought to bear, 
Congress never appropriated money 
for the project. The Department of 
the Interior had no authority to pro- 
ceed with its plan. Without Congres- 
sional approval, however, the Depart- 
ment of the Interior went into the 
courts and endeavored to prove that 
the Federal Power Commission was 
without authority to grant a license 
to the local utility. This was done in 
spite of the fact that the Supreme 
Court had already ruled in a similar 
case that the Federal Power Commis- 
sion had full authority in the matter 


Taxes from utilities 


This bottleneck was broken in 1953 
when the Department of the Interior 
discontinued its efforts to circumvent 
the authority of the Federal Power 
Commission. The net result was that 
the investor-owned utility has now pro- 
ceeded to build this project at no cost 
to the Federal Government. Further- 
more, the utility will pay heavy taxes 
to the Federal Government, to the 
State of Idaho and to lesser political 
subdivisions. None of these benefits 
would have been received had the Fed- 
eral Government built the project 
In this instance, there is only one part- 
ner involved, although simply by its 
acquiescence, the Federal Government 
may be classed as a partner. 

Any discussion of the partnership 
policy in this geographical area would 
be incomplete without some mention 
of the Trinity Project in California 
Here the Federal Government is now 
building a dam for the storage of wa- 
ter for irrigation and other incidental 
purposes. The local investor-owned 
utility offered to buy the falling water 
and generate power for its state-wide 
distribution system. This power would 
then be sold under the regulations of 
the California Utilities Commission. In 
this instance, the Department of the 
Interior recommended to the Congress 
that the offer be accepted. It was 
shown that by so doing, the Federal 
Government would be saved a multi- 
million dollar investment and that fur- 
thermore, various political entities 
would collect very substantial 
which they would not obtain if the 
Federal Government built the project. 
Nonetheless, the Congress rejected this 


taxes 
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partnership proposal and the benefits 
which it contained, and directed the 
Bureau of Reclamation to make the 
power installation. This was a violation 
of the partnership concept and is re- 
grettable. 

In numerous instances throughout 
the United States, projects have been 
built by the Federal Government with 
provisions for the installation of gen- 
erating units by others. In these cases, 
the falling water was customarily sold 
to investor-owned utilities and these 
utilities installed the turbines and gen- 
erators at their own expense and in ac- 
cordance with a Federal Power Com- 
mission permit. One such project in 
California is the Narrows Dam. Here 
the Federal Government built the 
project but the license to install gen- 
erating equipment was issued to the 
Pacific Gas & Electric Company. For 
this privilege, the utility pays for the 
falling water and retails the power 
J roduced at rates approved by the Cali- 
fornia Utilities Commission 
: In fact, the Federal Government has 
participated in a very substantial num 
ber of partnership projects in the past 
The first one was carried out in 1908 
under the administration of Theodore 
Roosevelt. In every administration 
since that time, regardless of the po- 
litical party in power, there have been 
new examples of federal participation 
in partnership projects for the genera- 
tion of power and other benefits. This 
is ample proof that such partnerships 
ean work 

Nevertheless, 
40's the 
in increasing inclination to move deep- 
without the 
More 
and bigger hydro projects were built 
where the Federal Government under- 
took not only the construction of the 


during the 1930's an 


j 
Federal Government showed 
er into the power field 


participation of local partners 


facilities, complete with turbines and 
generators, but also the power-trans- 
mission facilities. More than that, it 
ictively undertook the creation and 
support of local public utility districts 
ind rural electrification bodies that 
served as agents for the retailing of 
federal power and were very effectively 
tied to the apron strings of the Federal 
Government through the mediums of 
loans, power contracts, etc 


’ 
} 
i 


I feel strongly that this concept ha 
the direct result of denying the resi- 
dents in the areas served the power to 
regulate their own business and des- 
tiny. It is not the American way of 
life, which means so much to so many 
of us 

The answer to this was a vigorous 
effort to encourage the partnership con- 
cept. The Bonneville Power Adminis 
tration, for example, was directed to 
discontinue its propaganda to influ- 
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ence what the local people might want 
to do and to direct all its energies to 
being, in fact, a utility serving the 
area. Furthermore, this effort was di 
rected to serve all the people fairly and 
impartially and not selected and pre- 
ferred segments 

Local interests were informed that 
the Federal Government would support 
partnership was quickly 
demonstrated that the local bodies were 
quite capable of financing and building 


projects It 


much of the generating capacity Al- 
ready some of the verv largest plants 
on the Columbia River have been com- 
pleted and several more are under way 
isaresult of local effort 

In 1950 some 70 percent of the proj- 
ects under construction in the Pacific 
Northwest were federal and only 30 


percent were locally sponsored In this 


vear of 1960, the federal responsibility 
tion |} 


tor projects under constr 


been reduced 143 percent and local 
interests are now responsible for the 


remaining 57 percent. If this partner 
ship program is permitted to continu 
the proportion of loeal effort will con- 


true because 


tinue to merenas¢ This 1s 


ll under con- 
struction by Government 
were 


ire ones for which commitments 


made many vears ago 
Power shortage remedied 


In 1950, and the vears 
following, t] : a serious shortag 
of power } t} icifie Northwest. Fre 
quently there were brownouts 
consumption was often 
there is no shortage of 
Pacific Northwest and 
t of exporting some of 
‘alifornia. The 
changed 
for the better 3 irea concerned 
Elsewhere he nation, with the 
general ption of Tennessee 


ey a omparabie change has 


generation 
fundamental matter to each of us as 
citizens. If we go in the direction of 
federal domination, with remote con- 
trols in Washington, the local areas 
lose their identities, their responsibili- 
ties, and to a large extent the control 
f their own destinies. Thev must then 
humbly beg for aid and appropriations 
from Washington at every turn 

The partnership concept has the op- 
posite effect. It permits the people i 
in area to determine their own desti- 


of 


nies and to proudly go their own way 
Only when the probl ms become more 
than thev can handle do they seek 
higher aid, and then it is given on the 
basis of help and assistance rather than 
on the basis of sacrifice of a birthright 
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The “wheel” operates against a face up to 20 ft high. excavating from 2,000 to 3,600 cu yd 
per hr. Buckets discharge through a cone to a belt that feeds overhead belt conveyor. 


A wheel-type excavator for quantity 
NEW { OO] ~~ FOR borrow-pit work is moving a lot of 
earth for Abiquiu Dam in New Mex- 


ico. The machine was developed 


through the ingenuity of Mittry Con- 

EAR H DAM sclciuaceten cambencinaiaierd 
| - : 

embankment and spillway portions of 


the dam. The new tool is of a size 


suitable for the high quantities of earth 
CONS R C ION borrow needed in major earthfill dam 
| ' | construction. An independently oper- 
ated traveling hopper moves with the 
machine to load trucks. 
The contractor on Abiquiu also de- 
PAUL H. DUNAWAY, M. ASCE, Engineer, Albuquerque District veloped a novel water-injection meth- 
od to efficiently increase the moisture 


Corps of Engineers, U. S. Army, Albuquerque, N. Mex. content of borrow while dumping it 


This newly devel- 
oped wheel-type 
excavator with an 
independently oper- 
ated traveling hop- 
per provides a 
unique means of 
borrow-pit excava- 
tion for Abiquiu 
Dam. 





Max WS El. 6362 — 
Ueeteer — i 
Required waste fill 
Berm E!.6190 


Streambed FE! 6050 


4 


Ae 


Upstream cotterdam) 


FIG. 1. 


into trucks. This replaces the conven- 
tional. wetting and processing on the 
embankment or the pre-wetting of bor- 
row areas to raise the moisture from 
about 3 to 12 percent. 

Abiquiu Dam, a flood control proj- 
ect of the U. S: Army Corps of Engi- 
neers, under construction on the 
Chama River approximately 35 miles 
above Espanola, N. Mex., is an earth- 
fill structure; it will be about 1,450 ft 
long and 2,700 ft wide at the base. 
Rising 325 ft above the stream bed, it 
will be the highest of all the earthfill 
dams so far constructed under the 
supervision of the Corps of Engineers. 
See Fig. 1. 


Excavation of 12 million <u yd 


Construction of the embankment re- 
quires excavation of about 12,000,000 
cu yd of impervious, pervious, and 


Spiliway crest £ 


Embankment fill (pervious 


UM pervinr wm 
“~ 


-- « + 
—--~- ew 


m, sand and grave 


random materials from borrow areas 
located an average of 1.7 miles from 
the dam site. The various materials 
are obtained by selective borrow ex- 
cavation. 

The few wheel-type excavators pre- 
viously used were developed for coal 
stripping work as done in the Mid- 
West. One of these huge earth movers 
weighs well over 2,000 tons. It has a 
capacity of 3,500 cu yd per hour and 
can work against a 100-ft face. These 
machines are not adaptable to borrow 
excavation because of their massive- 
ness and limited mobility. 

The compact, highly mobile wheel- 
type excavator developed for use on 
Abiquiu Dam has a favorable prospect 
for use on other projects where large 
quantities of earth embankment are 
involved. The excavator is constructed 
around a 4-cu yd Lima Shovel, Model 


A conveyor 4,300 ft long carries fill material to a loading hopper near the dam. The 
dam, 2,700 ft wide at the base, will rise to a height of 325 ft in the canyon. 
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Typical stream-bed section through Abiquiu Dam on Chama River. New Mexico. Primary formation under dam con- 


sists of clay, shale, siltstone and sandstone. 


No. 1601, modified for this particular 
use, and weighs about 175 tons. The 
wheel, mounted on the end of a spe- 
cially constructed boem, is 12 ft in 
diameter. See Fig. 2. It is equipped with 
six modified 1%-cu yd Esco buckets 
and is designed to operate at speeds up 
to 10 rpm. The truncated cone that 
forms the center of the wheel is an 
integral part of the wheel. It functions 
as a support, providing a bearing area 
on the shaft for one side of the wheel. 

Power for traction and for operating 
the wheel is provided by a Cummins 
V12, 36S-hp diesel power unit, the 
standard unit for the Model 1601 Lima 
shovel. Power for the wheel is taken 
from the crowd chain drive by a double 
chain and transferred by a pinion to a 
bull gear located on the left side of 
the wheel. 

Excavated material falls from the 
buckets onto a collecting belt 5 ft wide, 
operated at 540 fpm. This transfers the 
material to an articulated two-section 
belt conveyor projecting beyond the 
rear of the cab and discharging into an 
independently operated traveling hop- 
per 

The hopper, of 
is mounted on a 
with 24.00 x 25 tires 
diesel power 
the hopper chassis, provides vehicular 
power for moving the hopper and for 
It also supplies power for a 


30-cu yd capacity, 
four-wheel chassis 
A 150-hp GM 
mounted on 


unit, also 


steering 
S-ft-wide belt conveyor used to trans- 
fer material from the hopper to bot- 
tom-dump trucks. All controls are op- 
erated from a cab, located above and to 
one side of the hopper 

The wheel excavator work a 
face up to 20 ft high with a maximum 
horizontal swing of 180 deg. It digs at 
a rate of 2,000 to 3,600 cu yd per 
hour, depending on the physical char- 
the undisturbed mate- 


can 


acteristics of 
rial. 

Ihe excavator conveyor and collect- 
ing belts are electric-motor driven, the 
power being provided by a 290-hp 
diesel-driven, 150-kw GM_ generator 
located in the rear of the cab. 

Bottom-dump trucks of 22-cu yd ca- 
pacity haul the borrow to a loading 
hopper located near the general bor- 
row area. Here a vibrating scalper re- 
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moves oversize material as the borrow 
falls onto a 6-ft-wide belt that feeds 
a belt conveyor 4 ft wide and 4,300 ft 
long. The latter discharges material in- 
to truck-charging receiving hoppers lo 
cated near the dam site. 

Material from the belt may be dis- 
charged directly into one hopper or 
diverted over a shaker screen, when 
necessary for closer control of fines. At 
least 40 percent passing the No. 200 
sieve is required for impervious mate- 
rial; not more than 8 percent passing 
the No. 200 sieve is permitted for 
pervious material. Movement of ma- 
terials between the loading and dis- 
charge hoppers is controlled by an 
operator in a small tower at the load- 
ing end. As a check on the accepta- 
bility of the materials moved, a scale 
built into the main belt conveyor sys- 
tem automatically records the weight 
of the material on a barogram in the 
control tower 


Moisture problem solved 


Moisture content of the fine-grained 
borrow material as it reaches the re- 
ceiving hoppers is approximately 3 
percent. This must be increased to 
about 12 percent to conform to the 
specification requirements of not more 
than 2 percent above, or 1 percent 
below, optimum. 

To uniformly increase the moisture 
content, the contractor has developed 
a system for automatically injecting 
water into the material as it is dis- 
charged from the receiving hopper in- 
to bottom-dump trucks for the short 
haul to the embankment area. Two 
rows of spray bars, consisting of five 
4-in. bars per row and connected to a 
manifold, are located below a_ hy- 
draulically operated discharge gate of 
roller-belt type. Each spray bar con- 
tains a solenoid valve actuated by the 
movement of the gate so that a spray 
is produced only as each bar is cleared 
by the gate and the material is dis- 
charged. 

Even distribution of discharged ma- 
terial between the bars is provided by 
“splitters” located immediately above 
each spray bar of the top row. Holes 
drilled in each bar at an angle of 45 
deg above the horizontal were found 
to produce the most effective wetting. 
This also prevents drip draining and 
the introduction of air into the bars 
when they are not discharging. 

Controls for the system are auto- 
matic to the extent that each driver, 
after spotting his truck under the hop- 
per, merely pulls a cord. This actuates 
a cycle that opens the gate, injects 
water into the material being dis- 
charged, and closes the gate at a pre- 
determined time depending on the ca- 
pacity of the truck. The cycle requires 
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about 7 seconds for loading an 18-cu 
yd truck. 

Spray bars are checked at the begin- 
ning of each work shift and cach one 
is manually balanced as necessary to 
provide uniformity. Manual controls 
in the manifold supply line, which is 
maintained at a pressure of about 47 
psi, provide a means of adjusting flow 
to compensate for fluctuations in the 
moisture content of the various mate- 
rials. 


Tests are frequent 


Field laboratory personnel make 
moisture determinations at the rate of 
not less than one per hour; tests of 
density in place are made on the aver- 
age of one per each 3,000 cu yd placed 
to maintain control of moisture con- 
tent and compaction of material in- 
corporated into the embankment. Spec- 
ifications require four complete passes 
of a rubber-tired roller loaded to a 50- 
ton weight over each 9-in. lift of im- 
pervious or |2-in. lift of random mate- 
rial. Provision is made for additional 
rolling as necessary to obtain a density 
of 95 percent of maximum as deter- 
mined by standard AASHO test pro- 
cedures. Densities up to 100 percent of 
maximum have been readily attained 
without additional rolling. 

Supplemental watering, additional 
mixing, or aerating of borrow material 
placed on the embankment is practi- 
cally never necessary because of the 
ease of control and the uniformity with 
which the moisture is distributed. This 
system of increasing the moisture con- 
tent of soils has resulted in an excep- 
tionally well regulated embankment 
operation. 

Construction of the Abiquiu Dam is 
being administered by Col. Albert L. 


The 4,300-it belt conveyor terminates at 
receiving hoppers near the embankment 
area. Here moisture content is increased 
by uniformly injecting water into the 
material as it is discharged into trucks. 


Reed, District Engineer of the Albu- 
querque District, U. S. Army Corps 
of Engineers. Don H. Wilson is the 
Resident Engineer. 

Contractor personnel on the project 
includes F. K. Mittry, Jr., president of 
Mittry Construction Company, Los 
Angeles, Calif.; and Jack Starkey, Proj- 
ect Engineer. 


FIG. 2. New-type excavator is equipped with bucket wheel 12 ft in diameter. It car- 
ries six modified 1 1/4-cu yd Esco buckets and is designed for operating speeds up 


to 10 rpm. 
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CONTINUITY IN PRECAST BRIDGES 





LABORATORY TESTS OF A TWO-SPAN CONTINUOUS PRECAST-PRESTRESSED BRIDGE 


ALAN H. MATTOCK, M. ASCE Tests of a two-span, continuous, precast-pre 
Senior Development Engineer stressed concrete erage constituted the final 
stage of an extensive investigation of pre 
stressed bridges consisting of precast girders 
PAUL H. KAAR, F. ASCE made continuous by conventional deformed 
bor reinforcement placed in the cast-in-place 
deck slob. The bridge test was preceded by 
eight experimental projects involving studies 


Structural Development Section of individual members, all at the Portland 
Research and Development Laboratories 
Portland Cement Association, Skokie, Ill 


Development Engineer 





Cement Association Laboratories 
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& recent vears, the precast-prestressed inate points between adjacent spans, il girders and the cast-in place deck slab 


concrete girder combined with a cast- though in most cases, the full structural cting together as composite — pre 
in-place deck slab has become a highly design advantages of continuity: have stressed T-sections. At the intermediate 
competitive form of highway bridge not been utilized upports, the bending moments are re 
construction. However, the majority of The sequence of constructi en the conventional deformed 
lges constructed 1 his manner his form of continuity connection is reinforcement acting with the concrete 

ple is shown in Fig. 1. The precast of the bottom flange of the precast gir- 

With the hope improving still g) ire placed on the Y ders as a reinforced concrete section 


consisted ries of sim 


tion of prestressed con- wi their ends about Over the entire length of the bridge, 
ughwav-bridge market, it Formwork for the ] hen the horizontal she iring strength be- 


‘ 


jorted by the girders. tween the deck slab and the precast 


to investigate possible erected, being sup] 
creating continuity be- onventional deformed reinforcing girder is obtained by a combination of 

n adjacent spa bars are next placed longitudinally i stirrups projecting into the slab from 
stressed conerete bridges in ord t th k slab over the intermediate he roughened top face of the girder, 
vivant iges Ol p pier The transvers¢ diaphragms that id of bond bet wee n the slab concrete 

‘te and contin- nelose the ends of the girders and fill ind the face of » girder 

Several forms of the space between them are then con 

, Experimental program 


onnections were consid- ereted. The deck slab is concrete 
ided to investigate ter The form of construction described 
form in which continuit\ The dea welg f the structure is gives mse to several questions regarding 
live loads only, by the supported by tl recast girders acting the properties f structural concrete 
embx dment of deformed reinforeing ilone as simpl yported spans. After not covered by previous tests. The first 
bars longitudinally the cast-in-place ‘uring of the concrete of the deck slab of these questions relates to the per- 
deck slab over the interior supporting nd diaphragms the composite struc formance of this type of connection 
pliers This method of ere MINg conti- ure icts is i sermes of continuous between precast girders when subject 
uty has been used extensively in Eu- spans when subject to external loads loads. Specimens were tested 
1} ] | ; 
prestressed bridge construction to elim- moments are resisted by the precast girder stubs joined together by conven- 
ional deformed reinforcing bars placed 
ina deck slab cast on top of the girder 
stubs. The specimens were supported 


‘ ] } , 
rope. It has also been used in American h span sections, the bending consisted of precast-prestressed 


a ~ = = = 


Precast beam | Precast beam 








STAGE 1. Precast beams are placed on bridge piers by crane a : = connection and loaded at 
eaecn "hit 

A wide range of variation in the 
umount of continuity reinforcement 
—— —— was combined with variations in maxi- 
] T mum precompression in the bottom 
flange of the precast girders of from 
zero to 3,200 psi. From a study of the 








STAGE 2. Normal deformed-bar reinforcement is placed over support 


Diaphragms Cast-in-place deck slab * measured and calculated ultimate 
iS z as z =zzay strengths of the connections tested, it 
| TT y was concluded that, for the practical 
range of continuity reinforcement of 
from 0.5 to 1.5 percent, the influence 
of precompression of the bottom flange 
FIG. 1. Precast continuous bridge was constructed in three stages. Continuity was of the girders can be neglected in the 
created for live loads only by the embedment of deformed reinforcing bars longi- calculation of the ultimate strength of 


tudinally in the cast-in-place deck slab over the interior supporting piers. this type of connection. 














STAGE 3. Deck and diaphragms are cast in place. Normal deformed 


reinforcement is now bonded to the precast beams. 
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A test was made of a half-scale model of one continuous girder 
taken from the design-study bridge. Concrete blocks, each 
weighing 800 lb, were hung from the girder at 3-{t intervals so 
that stresses in the one-half-scale structure, before live loading. 


The percentage of continuity rein- 
forcement, p, is calculated on the basis 
the width of the girder bottom 
flange, h, ind the distance from the 
centroid of the continuity reinforce- 
ment to the bottom face of the girder, 
d, that is, 


p =: A,/bd 


Fully composite action of a precast 
girder and a cast-in-place deck slab 
depends on the effective transfer of 
horizontal shear between the girder 
ind the slab 
was therefore carried out with the ob- 


An experimental study 
ject of evaluating the effectiveness of 
various means of horizontal shear 
transfer. Test results indicated that 
horizontal shear strength can be ob- 
tained as previously described without 
the use of shear keys. The complete re- 
sults of this phase of the investigation 
are reported in detail elsewhere” 

(on completion of the first two stages 
of the investigations, a tentative de- 
sign was prepared for a precast contin- 
uous highway bridge to carry the 
AASHO Standard H20-S16 loading 
over two spans of 66 ft each. The 
salient features of the bridge are shown 
in Fig. 2. The deck slab is 6 in. thick, 
ind the Type IIIT AASHO-PCI stand- 
ard bridge girders are set 6 ft 6 in. on 
centers. Diaphragms are provided only 
it the support sections. Draped pre- 
stressing strands were not used. Design 
criteria for the continuity connection 
and for the horizontal shear connec- 
tion were based on data obt iined in the 
first two stages of the investigation. 

As far as possible, all other phases 
of the design were carried out in con- 
formity with the AASHO “Specifica- 
tions for Highway Bridges,” or in ac- 
cordance with the recommendations of 
the ACI-ASCE Committee on Pre- 
stressed Concrete. The center support 
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section was designed to have an ulti- 
mate strength of 
2.5 (Mus + M;) 
ind the midspan sections were designed 
for 
2.5 Mit T M;) T 1.5 Moz 


The design studies indicated a need 
for additional test data and further 
stages of the investigation were 
planned. These covered: (1) the shear- 
ing strength of the continuous girders 
in the region of the intermediate sup- 
ports; (2) the influence of creep in the 
recast-prestressed girders and of dif- 
erential shrinkage between the girders 
ind the slab on the continuity behavior 
of the continuous girders after an ex- 
tended period of time; and (3) the be- 
havior of this type of connection when 
subject to repeated loading. The tests 
in all these studies were carried out on 
half-seale models of girders with their 
portion of deck slab taken from the 
bridge considered in the design study 
The results will be reported in a series 
of PCA Development Department Bul- 
letins and it will only be mentioned 
here that, in one of the tests, a connec- 
tion of the 
ten million repetitions of 114 times the 
design service moment without failure 

As a supplement to the first stage of 
this investigation, a half-scale model of 
one continuous girder taken from the 
design-study bridge was subjected to 
loads simulating the H20-S16 equiva- 
lent lane loading, arranged so as to pro- 
duce maximum moment at the interior 
support. The girder behaved in a very 
satisfactory manner, full redistribution 
of bending moments being attained at 


I 
} 
f 


type proposed withstood 


ultimate strength. 

When a structure is reproduced to 
scale, the dead weight stresses in the 
model decrease in proportion to the 
scale of the model. It is therefore nec- 
essary to supply additional dead weight 
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would be the same as dead-load stresses in the full-scale struc- 
ture. In torsional-stifiness tests, above, girders were clamped 
at one end, and a torque applied at the other end by two rams 
acting on a crosshead attached to the end of the girder. 


to the structure if the permanent 
stresses in the model are to be the 
same as those in the full-scale struc- 
ture. In this case, 800-lb blocks of con- 
crete were suspended from the precast 
girders at 3-ft intervals before the deck 
slabs were cast, since the precast gir- 
ders carry the entire dead weight in the 
full-seale structure. 
Half-scale model tested 

The final stage of this experimental 
program was the test of a complete 
half-seale model of the bridge consid- 
ered in the design study. The ten half- 
scale Type II] AASHO-PCI standard 
prestressed girders 33 ft 6 in. long used 
in the structure, were each prestressed 
by twenty-eight 14-in. strands initially 
tensioned to 175,000 psi. The girders 
were made in pairs several months be- 
fore the bridge was to be constructed, 
so that, at the time of the tests, they 
would be as nearly equal as possible in 
strength and stiffness 

Before the bridge was constructed, 
the girders were tested individually to 
determine their flexural and torsional 
stiffnesses, which were found to vary 
only about 10 percent. In the flexural- 
stiffness tests the girders were simply 
supported on 33-ft spans, and were 
loaded equally at two points located 


FIG. 2. Precast-prestressed continuous 
bridge used for design studies. 
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The continuity behavior of the bridge was tested by placing two 10,000-lb blocks of 
concrete singly or paired at fifty points on the bridge deck. Measurements of reac- 
tions, deflections and strains were made before and after applying the loading 


blocks at each loading point. 


414 ft on each side of the midspan 
point. The loads were increased in in- 
crements, and measurements were mace 
of flexural straans and deflection at 
midspan it each load stage 

In the 


girders were clamped at one end, and a 


torsion-stiffness tests, the 
torque Was ipphed it the other by two 
rams acting on a crosshead attached to 
the end of the girder. The torque was 
increased by increments and the twist 
was measured over a length of 20 ft 
Good agreement was found between the 
calculated and measured values of flex- 


} 


ural and torsional stiffness 


FIG. 3. Influence lines for total moment 
at center support show continuity be- 
havior of the bridge in three series of 
tests. 
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(c) SERIES 3 


Average continuity 912 





The first stage in the construction of 
the bridge was the erection of the pre 
cast girders on the supporting columns 
One hundred blocks, necessary for cor 
rection of the permanent stresses in the 
model structure, were hung from the 
girders. The formwork for the deck 
slab was next erected, being supported 
by the precast girders. Subsequently, 
the continuity reinforcement and the 
normal deck reinforcement were pl aced 


Tests at service-load level 


Testing of the bridge took place in 
two stages. First, tests were carried out 
at service-load level to check the con- 
tinuity behavior of the structure, and 
also to investigate the extent of trans- 
verse distribution of concentrated loads 
applied to the bridge deck 

In these tests, the bridge was loaded 
by placing two 10,000-Ib blocks of con- 
crete singly or paired it 5O points on 
the bridge deck. The blocks were placed 
in position using an overhead gantry 
erane with a vernier speed control, and 
rested on a Fabrika pad 1 ft square on 
the bridge deck. The loads applied to 
the model structure were equivalent to 
loads of 40,000 or 80,000 |b acting on 
the full-seale structure 

Measurements of support reactions, 
midspan deflections and flexural strains 
at midspan and support sections, were 
made immediately before and after ap- 
plying the loading blocks at each load- 
ing point, so as to eliminate zero drift 
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problems in the electrical-resistance 
strain gages. Deflections were measured 
using dial gages graduated in ten-thou- 
sandths of an inch, mounted on inde- 
pendent Dexion angle frames. The 
gages were placed under the bridge at 
midspan and above the bridge at the 
supports The reaction at the end of 
each girder was measured by an elec- 
trical-resistance-gage load cell 

The readings of the strain gages and 
load cells were made using a Datran 
self-balancing strain-gage bridge oper- 
ating through a series of switch boxes 
The time taken to locate the loading 
block and to take the 140 readings of 
reactions, strains and deflections asso- 
ciated with each position of the load 
was approximately 15 minutes 

Three series of tests were made using 
the concrete loading blocks In Series s 
the bridge deck slab was tested in its 
‘as-cast” condition without any visible 
eracking: in Series after the deck 
slab had been deliberately cracked 
transversely in the region of the center 
support; and in Series 3, after the 
deck sl ib h ud been deliber itely cracked 
longitudinally over the whole length of 
the deck het ween AC h girder location 

The continuity behavior of the bridge 
in these tests is summarized in Fig. 3 
The experimentally determined points 
for the influence line of total moment 
it the center support are compared 
with the theoretical influence line caleu 
lated using the elastic theory and as- 
suming constant stiffness over the en 
tire length of the bridge 

Each experimental point marked is 
the average of ten measurements, which 
were found to be closely 
iround the average value. The experi- 
mental points are in reasonably good 


grouped 


wreement with the theoretical line 
The reduction in stiffness of the struc- 
ture in the region of the center support, 
due to the transverse cracking in that 
irea, is clearly reflected in the redue- 
tion of the average percentage conti- 
nuity from 92.3 in Series 1 to 868 in 
Series 2. The longitudinal cracking of 
the slab between the Series 2 teste and 
apparently reduces 
the stiffness of the midspan regions of 


the Series 3 tests 


the bridge structure, since the average 
percentage continuity rose to 91.2 per 
cent in the Series 3 tests 

The measured lateral distribution of 
deflections at midspan in the Series | 
tests is compared in Fig. 4 (a) with the 
distribution of deflections calculated us- 
ing the Guvyon-Massonet theory?‘ 
Each experimental point is the average 
of four which were 
found to be very closely grouped. The 
deflection of each girder is expressed as 
4 percentage of the tot il deflection of 
the five girders. Three typical cases are 
load on an outer girder. 


measurements 


considered 
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load on a first interior girder, and load 
on a center girder, The dashed line 
represents the theoretical distribution 
of deflections if the torsional stiffness 
of the girders and the deck slab are 
neglected in the calculation. This would 
roughly correspond to an arrangement 
whereby the slab was connected to the 
girders by a pin joint along the top of 
each girder 


Experimental deflections * 


__... GuUyon-Massonet theory 
Theoretical neglecting torsion 


deflections 


_ Guyon-Massonet theory 
including torsion 
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(b) The Series 3 test results are compared with 
the calculated distributions of deflection in 
which the properties of the cracked section 
were used for the deck-slab stiffness. 


FIG. 4. Experimental and theoretical de- 
flections are compared. 
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The solid line represents the theoreti- 
cal distribution of deflections when the 
torsional stiffness of the girders and the 
deck slab are taken into account. The 
flexural and torsional stiffnesses of the 
girders measured before construction of 
the bridge were used in these caleula- 
tions, together with the caleulated flex- 
ural and torsional stiffnesses of the deck 
slab, assuming an uncracked section. It 
can be seen that there is excellent agree- 
ment between the experimental points 
and the theoretical curves calculated, 
including the effect of torsion. 

The distribution of deflections in the 
Series 2 tests, in which the deck slab 
was cracked only in the region of the 
center support, was found to be almost 
identical with the distribution of deflec- 
tions in the Series 1 tests, although the 
ibsolute magnitude of the deflections 
had increased slightly because of the 
increased longitudinal flexibility. 

In Fig. 4 (5) the Series 3 test results 
are compared with the calculated dis- 
tributions of deflection in which the 
properties of the cracked section were 
used for the deck-slab stiffness. Once 
igain the dashed line corresponds to 
neglect of the influence of torsion and 
the solid line to the inclusion of torsion 
in the calculations. The large reduction 
in stiffness of the deck slab leads to a 
more pronounced difference between 
the two calculated distributions than 
was the case for the Series 1 and 2 
tests. Since the experimental points lie 
close to the solid line, it may be con- 
cluded that the torsional stiffness of the 
girders has a considerable beneficial ef- 
fect on the transverse load distribution, 
when the deck-slab stiffness is reduced 
is a result of longitudinal cracking 

The measured deflections in the Se- 
ries 3 tests lie approximately half way 
hetween the calculated distribution of 
deflections for Series 1 and that for 
Series 3, indicating that the use of the 
cracked-section properties in the cal- 
culation of the deck stiffness for Series 
3 underestimates the effective stiffness 
of the deck slab. This is probably due 
to the fact that longitudinal cracks 
only existed over roughly half the total 
width of the deck slab, being concen- 
trated in regions adjacent to the edges 
of the girders on the top face of the 
slab, and in the middle third of the 
center-to-center distance between the 
girders on the lower face of the slab. 

Space does not permit an exposition 
of the Guyon-Massonet theory. It will 
be noted only that, for purposes of 
analysis, the bridge structure is re- 
placed by a slab having equivalent flex- 
ural and torsional stiffnesses. Solution 
of the slab problem is facilitated by the 
availability of curves of deflection-dis- 
tribution coefficients” These are en- 
tered by the use of two parameters, one 
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relating the longitudinal and transverse 
flexural stiffnesses of the structure, the 
other relating the torsional stiffness of 
the structure to the flexural stiffness of 
the structure. 


Overload tests of bridge 


The second phase of the tests of the 
bridge consisted of a series of overload 
tests, culminating in a test to destruc- 
tion. In these tests the bridge was load- 
ed by a group of four concentrated 
loads to simulate the distribution of 
loads in the extraordinary military bo- 
gey loading for which bridges on the 
interstate highway system must be de- 
signed. In all the tests extensive meas- 
urements were made of reactions, de- 
flections and strains, using methods al- 
ready described. In these tests the loads 
were applied by hydraulic rams, and 
measured by load cells at the bridge 
deck. 

Although the equivalent military 
loading does not govern the design of 
this bridge, this disposition of loads 
was chosen so as to obtain information 
on the load distribution characteristics 
of the bridge at high concentrated over- 
loads. If the bridge had been loaded 
with the H20-S16 loading in all lanes, 
the test would simply have reproduced 
on a larger scale the result already ob- 
tained in the test of the single contin- 
uous girder previously referred to. 

The continuity behavior of the 
bridge was satisfactory up to a load 
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FIG. 5. Lateral distribution of deflections 
at four load stages in the final test are 
shown. Experimental points are com- 
pared with the distribution of deflec- 
tions predicted by the Guyon-Massonet 
theory, including the influence of torsion. 
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tension crack occurred in the 





Prototype dam was installed at one end 
whether this type of collapsible structure 
long and operated at a height of § ft. 


of the wooden dam in 1957 to find out 
would be feasible. Prototype was 20 ft 


Collapsible dam 


NORMAN M. IMBERTSON, Engineer in Charge 


M..~ dams are built to control floods 


ind store water but Los Angeles has 
one that was designed to collapse at a 
predetermined water level in order to 
reduce flood hazards 
i giant nylon bag 
ed with neoprene ind fabricated by 
Firestone Tire and Rubber Com- 
installed across the Los 
Angeles River by the Los Angeles De- 
Water and De- 
writer, this bag is 150 
in diameter. It serves 
the requirements of the Department 
by backing up water in the river so as 
to replenish underground basins. It also 
meets the requirements of the US 
Army Engineers and the 
County Flood Control District by being 
easily deflatable to pass flood flows 

For 45 years, the Department of Wa- 
ter and Power of the City of Los Ange- 
les has maintained a 30-acre spreading 
ground along the south side of the Los 
Angeles River between the Walt Disney 
Studios and the Forest Lawn-Holly- 
wood Cemetery. 

Over the years water was diverted 
from the river by means of a wooden 
dam 5 ft high, which raised the level 
sufficiently for the water to flow 
through gates and on to the spreading 
grounds. Any surplus clear water com- 
ing down the river was diverted onto 
these spreading grounds to recharge 
the underground aquifer, from which 
it was later removed by pumping. This 
has provided an important source of 
water for a heavily populated area. 


rhis unique dam 


pany—was 


partment of Power 
signed by the 


ft leng and 6 ft 


( ‘orps ol 
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Whenever the 


water 


suit content 

more than 40 to 

per million (ppm), the 

d silt up and would re- 
ifter an operating pe- 
six or seven weeks. When the 
1 400 or 500 ppm, the 


was 


grounds woul 
quire cleaning 
riod of 
turbidity reache 
i | 


basins wou 
sooner 
cleaning of 
irea around 
normal method of opera- 
smu id W iters Also 


) 
\ 


iver 1s a flood 


basin was 


wooden diver- 
washed 
iny major flow. The net result 

percentage of water re- 
ding 


is compared to what could 


1 
to be 


was na 
claimed in the spre basins was 
rather small 
have been salvaged if the basins could 
have been operated whenever surplus 

was available in the river. That 
is, a much greater quantity of water 
could have been put on the spreading 
grounds if the silt could have been re- 
moved first. 

For this reason, a product manufac- 
tured by the Dow Chemical Company 
was investigated. This product, called 
Separan 2610, is an organic polymer 
that has been used in the mining in- 
dustry for ore processing. It causes 
colloidal materials to settle out of wa- 
ter with a turbidity as high as 1,000 or 
2,000 ppm in a matter of minutes. In 
fact, one of its surprising properties 
is that the more colloidal material or 
fine silt there is in suspension, the fast- 
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Giant nylon bag coated with neoprene backs up the water in Los Angeles River to replenish underground basins. This structure 
is 150 ft long and 6 ft high. It takes about 25 min and 50,000 gal of water to inflate it. A period of only 10 min is required to col- 
lapse the dam automatically in case of flood conditions. 


aids Los Angeles water supply 


Water Plant Operating Division, Department of Water and Power, Los Angeles, Calif. 


er the flocculent seems to settle it out 

The Department worked with the 
Dow Chemical Company to set up a 
pilot ‘plant, which indicated that the 
product would do the work at a rea- 
sonable cost. Then, at the Company’s 
recommendation, we picked a spot on 
the bank of the Los Angeles River 2% 
miles above the diversion gates leading 
to the spreading grounds and erected a 
treatment plant with a capacity of 40 
efs. This location was chosen for the 
following reasons: 

1. Here there was an access road 
leading down to the river bottom 

2. At this point there is what is 
known as a pilot channel in the bot- 
tom of the river. This channel, 10 ft 
wide and capable of carrying a maxi- 
mum of 80 efs of water, provides an 
ideal spot at which to add the Separan 
solution. 

3. The distance of 2% miles between 
this point and the wooden dam that 
formed the settling basin gave ample 
time for the Separan to mix with the 
river water. 

After the plant was set up, a test 
run was made starting December 11, 
1956, and continuing for 22 days. Dur- 
ing the period of the test an average 
of 128 cfs of water was treated and 
placed on the spreading grounds—a to- 
tal of 563 acre-ft. At the end of the 22- 
day period, the basin was drained and 
inspected. The test results indicated 
that: 

1. The average spread water carried 
only 15 ppm of turbidity, ranging from 
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is low as 7 up to as high as 20 ppm 


: 
4 llv no silt accumulated in 


2. Practically 
the spreading basins. 

3. The desilting operation was car- 
ried out at a total cost of $1.50 per 
icre-ft of water treated 

4. Since the Flood Control District 
estimates that the water spread is 
worth $15 per acre-ft, the net gain for 
the test was $7,300. Had this water 
been spread without treatment, the 
maintenance cleaning cost would have 
been about $6,500, which was saved by 
treating the river water in this way. 

Since, with treatment, onlv algae 
problems would make it necessary to 
clean the basins, serious thought was 
given to developing a new method of 
cleaning. The result was a specially 
built scraper that removes the skin of 
ilgae together with not more than one 
inch of surface material. On the first 
try, this new machine cleaned the 30- 
cre spreading grounds for $1,300 in- 
stead of $6,500. Thus the machine, 
which cost $5,000, paid for itself on the 
first. cleaning job. 

The machine consists of a 5-cu vd 
carryall with paddle wheels just above 
the blade that push the algae or silt 
back into the body of the carrvall. 
Ahead of this is a roller that main- 
tains the carryall on an even keel. To 
make the use of this machine practi- 
cal, it was necessary to grade the bot- 
tom of the basins and remove the large 
boulders. 

Treatment of the water with Sepa- 
ran for about six months made it clear 
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that there was no serious treatment 
problems It also became clear that if 
we could have a diversion dam that 
could be kept in operation during the 
stormy season, even the muddy storm 
waters could be diverted into the chan- 
nel leading to the spreading basins, 
some 2,700 ft downstream. By erecting 
another treatment plant between the 
diversion gates and the channel lead- 
ing to the spreading basins, we could 
treat these waters in the channel, settle 
the silt in a separate settling basin, and 
then spread the water for groundwater 
replenishment. 

Accordingly, it was decided that 
some money could be spent to design a 
diversion works that would not wash 
out in the winter. Plans and estimates 
were made to place a Tainter gate 
cross the river. However, the Army 
Engineers objected to a gate of this 
type because it would require a center 
pier. This would tend to obstruct the 
full flow of the river, which at this 
point is in the neighborhood of 45,000 
efs. The estimated cost of the Tainter 
gate was in the neighborhood of 
$120,000. 


The collapsible dam 


One solution would obviously be a 
diversion dam of some material that 
would withstand the abrasion of wa- 
ter-borne rocks and sand and would 
collapse so flat that roots, floating trees, 
and general trash would pass over it 
in periods of flood. Then, when the 
flood has passed, it should be capable 
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of being raised again to normal height 
Rubber and synthetic rubber are 


such materials. Since they are flexible, 


they can be made to collapse, they 
withstand abrasion well (an automobile 
ire is an example), they can be rein- 
forced with fabric to give them strength 
igainst tearing, and they are not exces- 
sively expensive. Since rubber tends to 
weather and check in sunlight and 
smog, neoprene, a synthetic rubber that 
weathers well, was selected. It was rein- 
foreed with nylon fabric for maximum 
strength and for weathering qualities 
{ prototype automatic dam was con- 
structed at one end of the wooden dam 
in the latter part ol 1957 The proto- 
type was 20 ft long, was operated at a 
! ' 5 ft, and was fastened to the 
reinforced-concrete floor of the river 
channel at the upstream edge with steel 
inchor bolts set in the concrete. One 
was fastened to a bulkhead at the 
f the wooden dam and the other 
fastened to the concrete wall 
channel 
methods of attaching the 
were tmed, and principle ot 
tomatic collapse was perfected. Be- 
cause of t severe storms in the 
winter of 1957-195S, the strength and 


materials 


i" 


ibrasion resistance of the 


given a thorough test as We 


tallation and operation 


dam was then designed 

or bag, tear-drop in 
section, stretched across the river bot- 
tom and anchored to the bottom it the 
ipstream edge with stainless steel bolts 
set into the concrete floor of the chan- 
nel. See Fig. 1. The ends of the tube 
were extended up the vertical walls of 
the channel and these also were an- 


chored with bolts The tube, fabri- 


apsibie fabric dar 











SECTION A-A 


SECTION B-B 


Variable siphon; adjustment 


cated by the Firestone Tire and Rubber 
Company, is 30 ft in circumference and 
150 ft long. As the river channel is 130 
ft wide, the tube extends up each wall 
a distance of 10 ft 

The neoprene and nylon fabric is ¥% 
in. thick. A strip of the material one 
inch wide will support over 500 Ib with- 
out breaking. The tube is inflated with 
water from a pipe connection through 
the channel wall. It takes about 25 min 
and 50,000 gal of water to inflate it to 
its maximum height of 6 ft 

A period of only 10 min is required 
to collapse the dam automatically in 
case of flood conditions in the channel 
\ siphon was installed in the spread- 
ing-basin channel and _— connected 
through an 18-in. pipe to the water in- 
side the dam Thus, the pressure of the 
water in the dam is transmitted to the 
water in the pipe, which terminates in 
t simple siphon of a regulated height 
such that if the pressure inside the 
dam rises to a predetermined point, the 
siphon primes and deflates the dam 
The dam ean be inflated 
roximately six feet 


to anv desired 


ght up to apy 
e 


idjusted height of 


| 
epending on th 


siphon, which is designed to rotate 
deg 
In other words, when a storm causes 
the river level to mse, the excess water 
flows over the top of the dam. The 
ht of this water on the top ol the 
increases the pressure on the wa- 
ter inside the dam. When this pressure 
gets high enough, the water in the dam 
charges the siphon and the dam starts 
to deflate. This action continues until 
the dam 1s completely collapsed 
When completely deflated in a storm 
the fabric les flat on the bottom of 
the river channel and up the side walls, 


sible fabric dam 


FIG. 1. Collapsible 
dam is inflated with 
water from a pipe 
connection through 
the channel wall. 
Under flood condi- 
tions, the water 
pressure inside the 
dam rises to a pre- 
determined height. 
the siphon primes 
and deflates the 
dam. 


determines height of dam 
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and all debris is carried over it by the 
water. When the storm waters subside, 
the dam is reinflated with water from 
a tank on the bank of the river 

The Separan treatment plant as con- 
structed between the diversion dam and 
the spreading basins makes it possible 
to treat storm waters winter and sum- 
mer, except for a period of perhaps a 
day or so when the rubber dam is de- 
flated because of storm conditions 

The prototype dam has been reeon- 
structed as a diversion dam in the 
spreading grounds. There it permits 
the diversion of water to either the up- 
per or the lower basins so that at low 
flows one group of basins can be cleaned 
while the other group is in operation 

Since completion of the large dam 
ibout a vear ago, there have been hun- 
Foremost 


imong them are questions as to the 


dreds of inquiries about it 
feasibility of this type of dam, called 
i Fabridam, lor 

1. Temporarily raising the spillway 
lip of a dam, thus permitting the stor- 
ige of two, three, or four extra feet of 
water in the reservoir. The collapsible 
feature of the Fabridam would guaran- 


tet t he t ' 


orginal spillway capacity of 
the main dam should it be required 
), Diversion in irrigation works to 
flashboards, 


} Provision of 1 to 10 ft of 


sluice gates, ete 
iddi- 
tional head, replacing stoplogs, etc., on 
ee or overflow-type dams in hydro 
ross rivers 


{ 
og 


elect nie plants projects 
ete 


$4. Diversion of runoff flows from 
streams for the 


ranches 


irrigation of adjacent 


5. Levet A collapsibl 


dam used put flood waters where 


construction 


they would do the least damage might 
well save a city or cities below the 
point. of diversion 

from run 
ning up a river and at the same time 


intercepting and perhaps 


6. Preventing ocean tid 


putting to 
good use the fresh water coming down 
the river 

7. Creation of lakes, fish ponds, ete 
for resort and other purposes 

R Re pl icement of bascule and Tain- 
ter-gate certain imM- 


stances 


installations in 
9. Skimming processes, as in pulp 
handling 

This dam is being patented by the 
iuthor and fabricated by the Firestone 
Tire & Additional 
information can be obtained from this 
company in the Coated Fabries Divi- 
2525 Firestone Boulevard, Los 
54, Calif 


tubber Company 


s10n, 


Angeles 


(This article was originally presented 
by Mr. Imbertson as a paper at the ASCE 
Reno Convention, before the “Conserva- 
tion of Water” session of the Irrigation 
and Drainage Division.) 
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Concrete pavement of warm-up apron is being spread and finished, utilizing Blaw-Knox 34 E paver and spreader, Jaeger finisher 
and Koehring float machines, with Iranian workmen, at Mehrabad International Airport. 


Two international civil airports 
UNDER CONSTRUCTION BY U.S. ARMY’S CORPS OF ENGINEERS 


LEWIS W. McBRIDE, F. ASCE, Chief, U.S. Army Engineer Division, Mediterranean 
WILLIAM ©. TATUM III, Civil Engineer, U.S. Army Engineer Division, Mediterranean 


a for the rehabilitation and 
modernization of two international 
civil airports were awarded in July 
1959 and February 1960 by the US. 
Army Engineers. Awarding contracts 
for airport construction is normally a 
routine event with the Corps of Engi- 
neers. These awards, however, are par- 
ticularly significant since the US. 


Army Engineers now enter the over- 
seas civil aviation field for the first 
time. The Corps of Engineers has de- 
veloped excellent capabilities in this 
field from one experience in the design 
and construction of military airfields in 
many parts of the world. These capa- 
bilities now being applied to civil air- 
port construction make a noteworthy 


A 100-ton roller with tractor compacts subgrade at Karachi International Civil Airport, Pakistan. 





At Karachi International Civil Airport, Pakistani mechanics and 


other workmen erect a crusher plant. 


contribution in furthering the foreign 
economic aid program of the United 
States. 

The U.S. Army Engineer Division, 
Mediterranean, the only Corps of En- 
gineers Division operating wholly out- 
side the continental United States and 
its territories and possessions, designed 
the runways for the international civil 
airports at Tehran, Iran and Karachi, 
Pakistan. It will supervise the con- 
struction work through its Gulf Dis- 
trict in Iran and the Trans-East Dis- 
trict in Pakistan. On completion of 
these jet-age facilities, Tehran and 
Karachi can assume their rightful 
places on the international and around- 
the-world air routes served by the 
largest jet aircraft. 

Traffic forecast that by 
1963 more than two hundred landings 
ind take-offs per week will be made 
by Boeing 707’s and Douglas DC-8’s 
it Karachi International, with approx- 
imately a quarter of that number being 
handled at Mehrabad International 
Airport in Tehran. Neither field now 
has any runways capable of accom- 
modating these aircraft at their 


planned 1963 operating weights—272,- 


an ilyses 





On load-bearing section of runway, subgrade material is proc- 


essed before placing of flexible pavement. 


000 Ib at Tehran 
Karachi. When completed—approxi 
mately January 1, 1961 for Mehrabad 
and June 1, 1961 for Karachi—these 
uirports will be physically equipped to 
handle any traffic likelv to develop in 
the foreseeable future 


Mehrabad Civil Airport 


ind 288.000 Ib at 


Existing and new facilities at Mehra 
bad Airport are shown in Fig. 1. They 
consist of an east-west runway 9,843 
ft long by 197 ft wide, a north-south 
runway 5,940 ft by 148 ft, approxi- 
mately 60,000 sq vd of loading apron 
ind taxiways connecting the east-west 
north end of the 
ipron 
{ll existing pavements are of portland- 
cement concrete, with thicknesses vary- 
ing from 5 to 9 in 
ed in inerements between 1940 and 


runway and the 
north-south runway with the 


ind were construct- 


Tests on beams sawed from these 
pavements gave flexural strengths 
ranging from a low of 210 psi to a high 
of 695 psi. The pavement constructed 
in 1940 is in very poor condition, with 
i great many slabs completely shat- 


tered. The pavement placed in 19 


3 is 


FIG. 1. Mehrabad International Airport at Tehran. in Iran. is planned for completion 
by U. S. Army Corps of Engineers next January. Like the new Karachi Airport, it will 
then be capable of handling any traffic likely to develop in the foreseeable future. 
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UZZZZZ New construction 
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(___) Existing pavement 


Fire Fuel storage 
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Existing apron 


Existing apron 
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in fair to poor e 
1956-1957 construct 
good condition. 
The subgrade 
gravel having an 
sity corresponding 
maximum density as m 
od T-! 
for flexible pavements 


he design subgrade 


1 pavements, 

w the ground surface 
provements to Mehrabad Airport 
extend the east-west runway by 


connect the 
the ends of 
overlay will 
gy taxiwa\ 

ir each end 


be con- 


Ww must not he cur 
east-west MINWAy han- 


dles more than 90 percent of all traffic 


By l Ving ind widening two non 
continuous 75-ft-wide taxiways to 150 
150-ft-wide con- 


ft, and ucting 


necting #* i temporary runway, 
located 728 ft north of 


ind parallel to the existing east-west 


O S43 ft 


runway, will be available for use dur 
ing the rehabilitation and expansion of 
the main runway 
All overlay pavement 
truction, with the exception of the 
hy pa ipron ind 5OO ft at each 
end of the runway, will be flexible. 
consisting of a 1%%-in. surface and 
binder courses of dense-graded hot 


ind new con 
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plant-mix asphaltic concrete over vari- Runway, 200°x 10500" ~ Sapey 


Lh hhh 


ous thicknesses of base and subbase 
Minimum base-course thick- 
ness fof overlay pavements will be 4 
in., but!a 7-in. thickness will be used 
in the overlay of the oldest portion of 
the existing runway. All new. flexible 
pavements, including the widening of 
existing taxiways to serve as a tempo- 
rary runway, will consist of 14-in. 
isphaltie-concrete surface and binder 


courses over a 6-in. base and an §-in 
ubbase course 

The bypass areas and the 500-ft run- 
vay ends will consist of an S-in. port- 
land-cement-conerete slab having a 90- 
lav flexural strength of 700 psi. No 
base course will be used under the con 
crete pavements. The top 6 in. of sub- 
grade under all new rigid and flexible 
pavements will be compacted to 100 
percent of the Modified AASHO max- 
unum density 

{ non-load-be iring blast 
ilong both edges 


pavement 
be constructed 
75-ft-wide taxiways and around 
iss aprons. This pavement will 
ft wide along the taxiwavs and 
wide adjacent to the aprons, and 
consist of 2 in. ot isphaltic con- 
erete on a 6-in. base course. 
Because of the extreme perviousness 
of the sandy gravel, no underground 
orm drainage system or culverts will 
be required. Surface runoff will be di- 
rected by swales to a series of leaching 
ipproximately 650 ft 
t along the edges of runway and 


1 


wells spaced 


This system is simi- 
Average annual 
rainfall in Tehran is only 9.7 in 
Of interest in design is the presence 
of several ghanats which cross the east 
ind west runway extensions. A ghanat 
underground, hand-dug 
iqueduct used for collecting and dis- 
tributing water for irrigation and do- 
i¢ consumption. The underground 
ire connected to the ground 
irf it intervals by vertical shafts 
from 3 to 4 ft in diameter. There are 
sixty such shafts, from 26 to 165 
lateral 


r to that now in use 


mnly j 
in unined, 


ft deep, located within the 


clearance limits of the runway and 
these shafts would 
water through the 
ghanats below, so a reinforced concrete 
slab will be constructed over each shaft 
where required. The slab will be placed 
below finished 


taxiwavs. Fillir 
block the 


+mmnimum of 30 in 


grade 
Karachi Civil Airport 


Existing facilities at Karachi consist 
of an east-west runway 7,550 ft long 
by 150 ft wide, approximately 220,000 
<q yd of aprons, and various connect- 
ing taxiways. The original construction 
was done in 1939, and additional pave- 
ments were constructed in 1942 and 
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FIG. 2. Airport at Karachi, Pakistan, being built by the U. S. Army Corps of Engineers, 
is expected to handle more than two hundred landings and take-offs a week by 


Boeing 707’s and Douglas DC-8’s by 1963. 


1944. All pavement, except for one 
taxiway, is of portland-cement con- 
crete varving in thickness from 4 to 
11 in. With the exception of a portion 
of the loading apron built in 1944 and 
the isphaltic taxiway, all 
pavements are in poor condition. A 
portion of the runway had been pre- 
viously overlaid with 2 in. of asphaltic 
concrete, The flexural strength of 
beams sawed from the best appearing 
part of the apron ranged from 600 to 
SOU psi 

The subgrade is made up of a sandy 
silt and a silty sand with an average 
natural density corresponding to from 
75 to 80 percent of the theoretical 
maximum density. The design CBR 
value is 1 percent and the design sub- 
grade modulus is 125 psi per in. The 
water table is more than 15 ft below 
the ground surface, even during the 
monsoon season 

A complete new runway and taxi- 
wav svstem will be built. See Fig. 2. 
The new runway, 10,500 ft long by 
150 ft wide, with a 1,000 ft surfaced 
stopway at each end, will be located 
1,000 ft north of and parallel to the 
existing runway. A new taxiway 75 ft 
wide will connect each end of the new 
runway with the existing loading apron 
ind with a new apron, 525 ft by 1,045 
ft, to be constructed adjacent to the 
existing apron. Bypass aprons will be 
located near each end of the new run- 
way. Two high-speed exit taxiways are 
located at about the third points of 
the runway, and connect the runway 
with the parallel taxiway. All pave- 
ments will be portland cement con- 
crete. Aprons, taxiways and the 500 ft 
of runway at each end will be 13 in. 
thick, while the central 9,500 ft of 
runway will be 12 in. thick. A 4-in. 
base course will be used under all 
pavements 

All taxiwavs and aprons will have 
flexible, non-load-bearing blast pave- 
ments adjacent to them, consisting of 
2 in. of asphaltic concrete over 6 in. of 
base. A load-bearing blast pavement 


25 ft wide, consisting of 2 in. of as- 


concrete 
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phaltie concrete, 6 in. of base and 28 
in. of subbase, will be provided along 
each side of the runway and across the 
full width of the first 150 ft of each 
stopway. This pavement is designed to 
support a DC-8 at its maximum land- 
ing weight. It will take occasional traf- 
fic of this aircraft at its maximum 
takeoff weight. 


Modern lighting systems 


oth airports—Mehrabad and Kara- 
chi—will have modern high-intensity 
lighting systems. The system for Meh- 
rabad was designed by a private engi- 
neering firm under contract with the 
Government of Iran, while the Corps 
of Engineers designed the Karachi 
system. A feature of the ‘Karachi de- 
sign is the use of flush center-line lights 
on all taxiways 

Both Mehrabad and Karachi pave- 
ments are designed structurally for the 
maximum gross weights of the Boeing 
707-320 and the Douglas DC-S8. Selec- 
tion of pavement types was based pri- 
marily on first costs, with due consid- 
eration being given to future mainte- 
nance, availability of materials and 
time required for construction. Struc- 
tural design was in accordance with 
Corps of Engineers criteria and meth- 
ods, while geometric design, clearances, 
ete., conform to International Civil 
Aviation Organization standards and 
recommended practices 

All design for both projects, with the 
exception of the lighting at Mehrabad, 
was accomplished by the staff of the 
U.S. Army Engineer Division, Medi- 
terranean, with headquarters in Leg- 
horn, Italy. Construction contractor 
for the Mehrabad International Air- 
port is the joint venture of Morrison- 
Knudsen Company, Inc., Henry J. 
Kaiser Construction Co., Oman Con- 
struction Co., Inc., R. P. Farnsworth 
& Co., Inc., and Wright Contracting 
Company, (M-K-O), under a $3,638,- 
851 contract. Vinnell Corporation of 
Alhambra, Calif., has the $4,369,256 
contract for the work at Karachi In- 
ternational Airport. 





The civil engineer’s 
civic responsibility 


JOHN E. WRIGHT, A.M. ASCE, Sales Engineer, Great Lakes Division, Armco Drainage & Metal Products, Inc., Indianapolis, Ind. 


st us first look in the dictionary in 
our endeavor to define the civic respon- 
sibilities of the civil engineer. Here civil 
engineer is defined as “an engineer 
whose training or occupation is in civil 
engineering, the designing and con- 
struction of publie works, as roads, 
harbors, irrigation.” It might have 
gone on to mention sewerage, water 
supply, and many other fields of civil 
engineering knowledge and practice 

As for the word “civic,” we read, “re- 
lating to a citizen or a city or civil 
affairs.” For the purpose of this diseus- 
sion the word “civic” will be used to 
include all levels of civic responsibility 
These will be considered to be munici 
pal, county, state, and federal 

A quotation from the article by Ir- 
ving F. Ashforth, F. ASCE, on “Trends 
in Employment Conditions,” in the 
March 1960 issue of Crvi. ENGINEER- 
ING, will serve to illustrate the degree 
to which the civil engineering profes- 
sion is involved in work of a civic 
nature 

“Much of the art of civil engineering 
has been developed in specialties re- 
lated to the functions of government— 
local, state and national—and approxi- 
mately one-third of the membership of 
the Society [ASCE] is engaged in the 
field of publie practice.’ 


Roles in “civic service” 


One can readily categorize civil en- 
gineers in their roles as administrators, 
designers, educators, and constructors 
into the following occupational fields: 


Governmental—all levels, bureaus, depart- 
ments, etc. 

Private consulting firms 

Universities 

Private and public utilities 

Contractors 

Material and equipment (construction) manu- 
facturers and suppliers 


This group might be thought of as the 


construction industry’s “Corps of En- 
gineers.” 
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The performance of civil engineers in 
“civic service” is viewed and the bene- 
fits are enjoyed in a perfunctory, tak- 
en-for-granted manner by the public, 
whom we have by definition named the 
chief beneficiaries of the products of 
the profession. It is only in recent years 
that the private citizen, jarred by th 
widespread appli f 
has become acquainted with the forces 


) 
¢ 
I ua 


cation oOo 
which plan, design and construct mod 
ern and 


bridges, water works, sewers, 


wiequate streets, 


dams, airports, subways, etc 

Those of us who ire members of, or 
ire in daily contact with the civil engi- 
neering profession and its activities 
know well the traditional role of the 
profession. The present age, however 
is one in which many civil engineers are 


obliged to step out of their normal o 


of converting scientific 


knowledge into useful works and pur- 
sue certain other arts or professions 
such as public relations, law, and even 


: 
politics. 


Irresponsibility and authority 

The need for “politically oriented” 
civil engineers is attested to over and 
over in the daily newspapers of most 
communities. 
progress of public construction are as 
imusing as “Lil Abner” and twice as 
fantastic. The antics of opposing politi- 
cal factions competing for by-lines and 
votes are equaled only by the unceas- 
ing efforts of their patronage loaded 
systems to “kes p the rock off and the 
water on.” The situation is clearly a 
ease of irresponsible persons with au 
thority and responsible persons (engi- 
neers) conspicuous by their absence 
from positions of authority 

New concepts in city planning, trans 
portation and other fields are making 
the need for the influence of engineer- 
ing minds in municipal and other gov- 
ernment 


Some accounts of the 


administrations clearer and 
more acute day by day 
No longer can city, county and state 
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wether” in 
The ab- 


the past 1 


nonuments of 


those 


k for exer 


comproml 


' } 


a 


0 


uperior knowledge 


know 

public 

administration and plan- 

ited in the following quotation 

taken from the 1960 spring issue of the 

Engineers Joint Council newspaper, 

‘ BIC I ngines r és unde the he uding of 
National Affairs”: 

“Science and Engineering in the 

Government. The increasing role of 

government in engineering and scien- 
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tific activities, through financial sup- 
port and actual programs, has repeat- 
edly raised questions concerning the 
organizational framework under which 
the diverse activities are planned and 
uiministered. Because of problems of 
duplication, questionable emphasis and 
proliferation of programs, it has been 
proposed that a new Department of 
Science and Engineering be created to 
integrate and properly coordinate thes 
activities. In invited testimony last 
year, EJC’s President Augustus Kinzel 
ind Past President E. R. Needles sup- 
ported the establishment of a Commis- 
sion—patterned along the lines of the 
Hoover Commission—to study and re- 
port on the entire complex problem of 
government’s programming 
Humphrey’s subsequent bill to form 
the Commission is not likely to progress 


senator 


very far this year but the matter will 
undoubtedly be reactivated next year 
Its significance is becoming more ap 
parent as the 


tion’s engineering and scientific 


compl xity ol 


increases and more 
ire made for particular projects or ap- 
ll be ealled 


propriations. Engineers will 


upon to participate more actively 
the basi I 
making to offset increased press 


social scientists and to balance the in 
fi, 


processes of mIcy 


lence of scientists who Spe ik only of 


‘scientifie policy and effort,’ exhibiting 
limited concern for engineering—the 
core of our technological progress. Even 


litical 
I 


“a irties are availing them 
of advisory committees on ‘sci 
to lend credence 


subject. A much 
contribution will 


ind technology’ 
r views on the 
constructive 

be made by the engineering pro- 


the opportunity for service 


is 


Changes in the curriculum 


There h is be ia | 


ite in professional 


much discussion of 
circles of major 
changes in the engineering curriculum 
ind this discussion will doubtless con- 
tinue. One faetion would seek to pro- 
duee a more socially oriented engineer- 
ng graduate. Then there are the pro- 
ponents of a more complete theoretical 
background who feel that the “humani- 
ties” can be acquired later by reading 
Time magazine during leisure hours 
Perh ips the best way to decide such a 
question would be to examine it objec- 
tively by projecting the demands of the 
future on the profession, were this pos- 
sible. 

Students of engineering should be 
given an introductory course in politi- 
cal science, dwelling on local and state 
government functions. Such a course, 
though certainly not a substitute for 
first-hand experience in political situa- 
tions, would serve as a valuable refer- 
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ence for beginning civils in fields of 
public and private construction. A bit 
more emphasis on contract and civil 
law in the engineering curriculum 
would also be a boon 

The engineer, as the exponent of ap- 
plied scientific thought, when armed 
with the facts of life as they apply to 
politics and civil law, should be able to 
issume a definite position of leadership 
in the construction world of the “ 
ing sixties.” 


soar- 


Responsibilities of the rank and file 


So far, we have discussed what might 
be referred to as the “obligated des- 
tiny” of a minority group of civil en- 
gineers—those who possess the quali- 
fications plus the stomach for the great 
responsibilities of public leadership 
plus the ambition to attain such posi- 
tions. What about the rank and file of 
the profession? What are the common, 
everyday varieties of civic responsibil- 
ity that fall to each of us as an engi- 
neer? Let’s consider a few. 

Public information service. Every 
civil engineer has opportunities in his 
job and in his community to inform the 
public of his profession’s character and 
purpose. 

Most people picture the engineer as 
sitting on a bulldozer or at a drafting 
board. Some think of engineers as 
walking scientific and 
practical knowledge. Few see the engi- 
neer as the translator of scientific find- 
ngs and facts into useful things and 
systems. It behooves each of us to clar- 
ify our profession’s function in today’s 


somerty 


almanacs of 


Champions of community progress. 
Engineers have the right and the ob- 
igation as citizens of their communi- 


ties to state their qualified opinions re- 
garding the need for and the wisdom of 
current public construction programs. 
Projects under consideration and work 
in progress are open for the engineer’s 
editorial comments based on edueated 
opinion. 

Why don’t more engineers write let- 
ters to the editorial columns of the 
newspapers (which despite all their 
shortcomings are still the most effective 
medium of public education and in- 
fluence) and also to public officials? To 
have an opinion without expressing it 
effectively is to have no opinion at all. 
Engineers must take care not to smoth- 
er their effectiveness in conservatism. 

Insurers of the profession’s future. 
Every civil engineer has an unwritten 
obligation to his profession to encour- 
age young men who are intellectually 
qualified and otherwise suited for the 
profession to pursue an engineering 
education. Grants, scholarships, and 
other stimulants aimed at getting good 
men into civil engineering should be 
supported actively and enthusiastical- 
ly 

On and on continues the list of civie 
responsibilities which civil engineers 
carry because of the interdependent re- 
lationship between their performance 
ind civic existence itself. 

The potential contribution of the 
civil engineering profession is limited 
only by the imagination of its members 
and their willingness to put their full 
capacities to work for the good of 
society. 


(This paper by Mr. Wright won the 
Daniel V. Terrell Award at the annual 
meeting of the ASCE District 9 Council 
in Columbus, Ohio, in April 1960.) 


EJC Supports Nominations to Hall of Fame 


Engineers Joint Council has passed 
resolutions supporting the nominations 
of Sylvanus Thayer and Thomas A. Edi- 
son in the quinquennial election being 
conducted for the Hall of Fame for 
Great Americans at New York Univer- 
sity. The resolutions, which point out 
the homage due the two men by the 
engineering profession, were passed by 
the EJC Board of Directors April 22. 

Thayer has been nominated for the 
Hall of Fame category of “Educator.” 
Edison’s name has been submitted for 
the category of “Inventor.” The Coun- 
cil resolution supporting Thayer point- 
ed out his strong influence in establish- 
ing engineering education in the United 
States while he served as Superintend- 
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ent of the United States Military Acad- 
emy from 1817 to 1833. Edison was 
praised for making possible the growth 
of the engineering profession through 
his inventions of electrical, electronic, 
and communications devices. 

Established in 1900 as a gift to the 
American people, the Hall of Fame is 
administered by New York University. 
Individuals chosen for the shrine must 
have been dead at least 25 years. They 
are designated by categories according 
to their careers. Only one person has 
been elected in the category of “Engi- 
neers and Architects.” He is James 
Buchanan Eads (1820-1887), a civil 
and marine engineer and member of 
ASCE, chosen in 1920. 
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vaign for funds for the United Engi- 
ering Center couldn’t be better. On 
17 ASCE reached its $800,000 


becoming the first of the orig- 


ibout the Society’s cam- 


i 
’ 
I 


lajor engineering groups to 
apportioned share in the cam- 

paign member funds. Sometime 
ago the American Institute of Chem- 
ical Engineers went over the top in its 
lrive for $300,000. The Electrical En- 
eeTs have j 


ee! ichieved 94 percent of 
their S000.000 quota; 


the Mechanical 
Engineers 88 percent of their $800,000 

and the Mining Engineers 82 
their $500,000 quota 


id to have been an additional 
Honorary Member 
Burpee that pushed ASCE 
the Membx« r 
In the closing days of the cam- 

more Local Sections 
Roll status by com- 


‘OI wwution Irom 
George W 
he top in Gifts 
ign seven 
achieved Honor 
pleting their campaigns. In all 45 Sec- 
tions have met their quotas. Ten oth- 
er Sections have less than $1,000 to go 
The Los Angeles Section, which got off 
to a slow start, 
recovery and finished 45th on the Hon- 
or Roll. The 


ished first (long ago), 


made a triumphant 


Kentucky fin- 
and the South- 


ern Idaho Section did best percentage- 


Section 


A 


n imber of 
14,600) is somewhat 
» membership of 
ranks 


major engineering societies 


con- 


SECC ynd 


individual sub- 


scription. Oddly enough, and happily 


in the percentage of 
over 80 percent of ASCE contributions 
have been in cash. The official statistics 
m the ASCE drive will be reported in 


he October issue. 


Thanks to many 


ASCE will long have cause to be 
ful to its members who have 
t possible for it to have a share 

the beautiful and functional new 

Fund-raising personnel—from 

Member Gifts 

Campaign Committee, ASCE Past 

President R. E. Dougherty, to the Sec- 

tion officers who have sparked the cam- 

paign at local level—have given un- 

ly of their time and effort to 
bring the Society’s part in the fund- 
raising drive to a triumphant close. 


y, + 
Center 


t} 


the chairman of the 
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Victory in ASCE Drive 


The four most recent Presidents of the 
Society—Mason Lockwood, Louis R. 
Howson, Francis S. Friel, and Frank 
\. Marston—gave first priority to the 
Center during their terms of office 
ASCE Past President Daniel V. Ter- 
rell was an indefatigable worker in the 
cause of a new Center years ago be- 
fore a site had been chosen or con- 
crete plans had been made 
The hi of those to whom thanks 
ire due ilmost However, 
very special thanks go to two Execu- 
tive Secretaries of ASCE—William N 


endless 


Executive Secretary William H. Wisely 
has played a leading part in directing 
the Society's fund-raising campaign for 
the United Engineering Center. 


ind William H. Wisely. As Ey 
Secretary from 1945 to 1955 
Mr. Carey was one of the first to re¢ 
the need for a new Center and 
to help institute feasibility and _ site 
studies. As Executive 
1955, Mr. Wisely has played a domi- 
nant role in activating plans for the 


Center and in directing the Society’s 


(Carey 


ecutive 
Ognize 


Secret iry since 


successful campaign 


Steel topped out 


While ASCE has been in the throes 
of closing its campaign, the new Center 
is rising on United Nations Plaza, with 
work nearly a month ahead of sched- 
ule. Topping out for the Center took 
place late in July, just three months 
ifter the first piece of steel was placed 
Groundbreaking ceremonies, last Octo- 
ber 1, were headed by former President 
Herbert Hoover, Honorary Member of 
the Society and another pioneer in rec- 
ognizing the need for the Center as a 
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symbol of the growing strength and 

of the profession and as a very 
neunis 

their 


} 
Lilet 


ties achieve 
Plans for the ¢ 
most a de 


on | 
ind 


ne ther 
il ait, ff 


uted Engineering 


from " tw 


ome 180.000 


Stevenson, 

mechanical and elect ri¢ 
Baum «& Bolles 
Turner Construetio 


J iTos 
is the 
UEC will be sixth home for ASCE 

When ASCE 


Center, it will be 


moves into the new 
occupying its sixth 
consisted 


T 
i 
headquarters. Its first hom 


of some rooms in the Chamber of Com- 
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for UEC Funds 


merce on William Street in downtown 
New York where the first Annual 
\eeting was held on November 6, 1867 
the Society moved to a 

t 104 Eas 

urchased a dwell- 

for its staff 
Roon ind 


it was in one of 


t 20th Street, 


rd Street 


offices, Reading meeting 
rooms. (Incidentally, 
these ASCE meeting rooms that the 
American Institute of Electrical Engi- 
neers was formally organized in 1884.) 
In 1807 ASCE moved into the building 
it still owns on West 57th Street. 

Phe Societ mained on 457th Street 
joined the 
Founder Societies in the present Engi- 

suilding on West 39th 
igre the 


nt 1918 other 


two top 
ere especially built by it 
the present Headquarters 
Carnegie’s generous 
g profe ss10n--Was 

I 


in the interest of profes- 


sional cooperation, so that the head- 
quarters building could be considered 
Founder 
proles- 


representative of the 
engineering 


truly 
Societies and the 
sion 

As is well known to members, the 
present Engineering Societies Building 
has housed the staffs of the Founder 
Societies and the Engineering Societies 
Library since the early years of the 
century. An impressive structure in its 
day, it is no longer comfortable or ade- 
quate for the staffs of the societies that 
cooperated in its building. In addition 
to being obsolescent, the present head- 


quarters now houses several times the 


number of employees it was originally 
designed to accommodate. 

The move next vear to the United 
Engineering Center, a bold new sym- 
bol of the engineering profession, may 
one of the most important 
steps taken by ASCE in its second cen- 


well be 


tury of development 








s over the top in its drive 

United Engineering 

45 Sections that have 

at tus News mer;rs 
intana, Cleve 

ing, Louisi 

gain we 

rraiseworthy 

here in the 


Kentucky (123) 
Lehigh Valley (137) 
Nashville (103) 
Cincinnati (143) 
Columbia (137) 
Philadelphia (153) 
Hawaii (130) 
Rochester (125) 
Ithaca (145) 
Southern Idaho (201) 
Indiana (140) 
Delaware (111) 
Kansas City (119) 
Central Pennsylvania (109) 
Arizona (111) 

West Virginia (142) 
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Central Ohio (108) 
Tri-City (118) 
Puerto Rico (115) 
Wisconsin (106) 
Georgia (110) 
Maryland (109) 
Tennessee Valley (110) 
Metropolitan (119) 
Connecticut (110) 
Maine (104) 

Rhode Island (103) 
Alaska (109) 
Central Illinois (109) 
Syracuse (110) 
Illinois (103) 
Nebraska (107) 
Iowa (106) 

Duluth (104) 
Virginia (101) 

San Francisco (101) 
Spokane (101) 
Texas (101) 

Buffalo (102) 
Montana (101) 
Cleveland (101) 
Massachusetts (103) 
Wyoming (102) 
Louisiana (101) 

Los Angeles (102) 
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As breeze catches the American flag, 
a high column for the United Engineer- 
ing Center is set into place and the 
steel structure for the building is com- 
pleted. The brief topping-out ceremony, 
late in July, was attended by city offi- 
cials and by representatives of the so- 
cieties that will occupy the building. 
The U.N. Building looms in the immedi- 
ate background. 


ASCE goes over the top in the drive for 
member funds, the second of the major 
engineering societies to enjoy this dis- 
tinction. 


110 





100 


90 


Percent of individual goais 














Research and Professional 
Matters on 
Boston Convention Program 


A research conference and three ses- The esear Conterence, planned 
ted by the Research Com 


sions on professional matters will si iducted 

plement the well-rounded technical pr nit of ASCE, will feature three as 
gram being prepared for the ibject: “Research for Sur 
held in )s iva by Lt. Gen. Arthur G. Trudea 


1 | 
earch and Development 


Annual Convention to be held 
ton, October 10-14 The M isSAt h isetts niet! I ] ( 
Section will be host to the Convent irtment U.S. Army; “Re 
und the Statler-Hilton Hotel will be search 1 Civil Engineering 
Convention headquarters 
During the 39 technical sessions, 
ning from Monday morning throug! 
Friday afternoon, a total of 146 tech- rthur T. Ippen, of the 
nical papers will be presented. In add ( stitute of Technolog; 
tion, there will be three panel discus- lay afternoon will be devot 
sion programs. The Engineering Mc: 
chanics Division has the largest number 
; ‘ tee “—— ; Conditions of Practice sessions 
ol meetings scheduled, b total of ht Engineering education i 
it which 31 papers will * th au 
The me number of 
will also be presente: 
Recently restored steeple of Boston's Division sessions 
“Old North Church” towers above the conventional technical 
statue of Paul Revere. It was here, on ructural Division will 
April 18, 1775, that the famous patriot cial sessions devot 
hung his signal lanterns to warn of the important developments 1 
march of the British troops to Concord search projects. Informal 
and Lexington. The original steeple, the projects will be 
felled by hurricane “Carol” in 1954, was other ASCE 
rebuilt by popular susbcription the fol- ilso sponsoring sessions 
lowing year. The church is one of many ton Convention progran 


historical landmarks to be seen. the Aug 


| 
ed 


Boston Convention Committee is seen in one of the numerous planning sessions that 
must precede all successful meetings. In front row, left to right, are Mrs. Charles H. 
Norris, member of Ladies Entertainment Committee; Prof. Charles H. Norris, president 
of the host (Massachusetts) Section: General Convention Chairman William H. 
Mitchell; and Mrs. Arthur T. Ippen, chairman of the Ladies Entertainment Committee. 
Standing, in same order, are John H. Hession, chairman, Budget and Finance Com- 
mittee: Paul S. Crandall, chairman, Field Trips Committee; Emory Ireland, chairman, 
Technical Program Committee; Cranston R. Rogers, chairman, Hotel Committee: Roger 
Williams, chairman, Luncheon Committee: John L. Lowe, chairman, Student Com- 
mittee; F. T. Sendker, chairman, Registration Committee: and Bruce Campbell. chair- 
man, Public Relations and Exhibits Committee. 


irman of 
tute of Technol 


rmer Snec 





Technology, will Spe ik on “The Role 
and Responsibilities of the Engineer 
ind Scientist in Modern Society.” An 
other Wednesday 
conferring of 
Honorary Membership in the Society 
on four distinguished engineers 

In the traditional Wednesday morn- 


iwards for 


highlight ol the 
luncheon will be the 


Ing ceremonies prize nd 
the past year will presented, and 
new ASCE officers will be installed. The 
1931 President of the Society will then 
deliver his inaugural address. Prof 
Glenn W. Holeomb, of Oregon State 


the official nominee for this 


crowded s0« program will get 


1 good tart v1 leebre ike r 
late Monday afternoon. Engi 
paid the 


who have registration 


dinner, at 


evening 
hn Fritz 
ASC] 


nd universi 


if the St 


Convention, A 
program is planned 
morning, after which 
| join members for the 


the afternooon 


1 by the annual Civil 


TI e exhibit, whic h Is 


ineering Show 


being held for the fourth time 


observe at first 


members chance te f) 
hand the lopments available 
to the 

Known as the “City of Yesterday and 
Boston 


Tomorrow one of the na 


tion's fe W old cities to retain its colonial 
charm. Yet with all its quaintness, it is 
sting the lat- 


est in highways, in parking ilties, in 


t highly modern city 


transportation, in modern urports and 
in housing. Possibly most interesting of 
ill to Convention visitors will be the 
great research Jal in nearby 
Cambridge said to house one of the 
world’s greatest concentrations of scien 
tifie brainpower. Several of these fa 
mous laboratories are on the program 


of Convention tours 
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ASCE Executive Committee Meets in Cleveland 


The Executive Committee of ASCE 
met in Cleveland, Ohio, on August 4 
to take action on matters re fe rred to it 
hy the Board of Dire ction or matte Ts 
requiring action hefore the Board meets 
at Boston in October. President Mars- 
ton was in the chair. Also present were 
Past Presidents Howson. and Friel, Vice 
Presidents Elsener, Holland, Knapp and 
Volineaur and Executive Secretary 


W ise ly 


ECPD-EJC merger 

Action was taken on a previous pro- 
posal to merge Engineers Council for 
Professional Development and Engi- 
neers Joint Council. The original pro- 
posal for a merger had been deferred 
pending the outcome of its 
for exemption from federal] 
ECPD has now 


heen { ited this exemption, it is felt 


Income i Sines 


no further obstacle 
ie proposed merger. Thus 

he Executive Committee voted: 
ASCE  repre- 
sentatives to ECPD to attend the or- 


1. To urge all three 


ganization’s annual meeting at Mont- 
real, October 3-4, and to authorize the 
ilternates for any 
representatives who cannot attend 

2. To request ECPD to include the 


igenda of its 


President to name 


merger question on the 

Montreal meeting 
3. To instruet the ASCE representa- 
tives to ECPD to make every effort to 
see that the proposal for merger is re- 
» the member societies of ECPD 


is soon AS possible. 


Joint committees 

The American Institute of Consult- 
ing Engineers has assumed leadership 
in reviving the informal Joint Task 
Committee with ASCE, EJC, the Con- 
sulting Engineers Council, the Ameri- 
ean Road Builders Association, and the 
National Society of Professional Engi- 
neers. The aim of the committee is con- 
certed, constructive action in the con- 
troversy that has arisen over the use of 
private engineering consultants in con- 
nection with the Federal Highway Pro- 
gram and other government operations 
ASCE was represented by President 
Marston and Executive Secretary Wise- 
lv at a recent meeting in Washington, 
it which it was decided to continue the 
Joint Task Committee as a medium for 
maintaining friendly and cooperative 
relationships between public engineer- 
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ing bureaus and private engineering 
firms 
The committee appointed Mason 
Lockwood and Gustave J. Requardt as 
ASCE representatives to the Joint 
Task Committee, with Enoch R. Nee- 
dles as an alternate 
The American Institute of Consult- 
ing Engineers and the Consulting En- 
gineers Council have each approved a 
proposal to establish a joint committee 
with ASCE for the purpose of central- 
izing policy and action regarding the 
private practice of engineering. To pre- 
vent delay in setting up the joint com- 
mittee the ASCE Executive Committee 
designated Louis R. Howson and Craig 
P. Hazelet as ASCE representatives to 
other two organizations are also 
representatives to the joint 


committee 


UEC fund raising 

he Executive Committee discussed 
the status of ASCE in the UEC fund- 
raising campaign. With ASCE then 
within $10,000 of meeting its quota 
[now it’s been met], the Executive 
Secretary was directed to send a tele- 
gram to ill Loeal Sections that had not 
vet met their quotas urging them to 
make a final effort during the month of 
August so that the S800.000 member- 
gilt quota could be reached in time for 
innouncement in the 1960 Annual Re- 
port of the Society. 


Engineering Foundation grant 

The Engineering Foundation has 
offered ASCE $10,000 to be matched 
by the Societv for the purpose of es- 
tablishing a Research Department in 
ASCE during the year ending Septem- 
ber 30, 1961. The Committee on Divi- 
sion Activities has recommended that 
the offer be iccepted and urged the 
Executive Committee to make a favor- 
able recommendation to the Committee 
on Budget 

The Executive Committee voted to 
3oard of Direction 
that the grant be accepted and to direct 
the Budget Committee to provide the 
required matching funds in the 1960- 


1961 budget 


recommend to the 


Appointment to ASEIB 


The Executive Committee voted to 
reappoint Richard Hazen to a three- 
vear term as ASCE representative on 
the American Sanitary Engineering In- 
tersociety Board. Mr. Hazen’s second 
term will end September 30, 1963 





Death Takes Honorary 


Member Andre Coyne 


André Coyne, Honorary Member of 
the Society and head of the French 
consulting firm of A. Coyne & J. Bel- 
lier, died recently in Paris at the age of 
69. An Honorary Member of ASCE 
since 1952, Mr. Coyne was one of the 
very few foreign engineers to achieve 
such distinction. Famed as a designer 
and builder of dams, he was also noted 
for his achievements in the fields of 
port and maritime structures 

While serving with the great French 
engineers Caquot and Freyssinet as civil 
engineer for the Port of Brest in the 
1920's, he perfected a new and ingen 
ious device for retaining structures {wall 
facings anchored to the base itself by 
means of ties). During this period he 
ilso made the first tests on ausculation 


of structures by means of vibrating 


chords, and supervised construction of 
the large Plougastel Bridge designed by 


Conditions of Practice Committee Meets in Cleveland 


rol 


Several matters of general Society) 


interest were discussed at a meeting of 
the Committee on Conditions of Prac- 

i in Cleveland on August 6 

a recommendation from the 
Committee on Professional Practice 
that Local Sections for next year be 
advised that nominations to vacancies 
on this Committee may be made from 
the membership at large without re- 
gard to whether the individual is in 
consulting practice, private practice 
university work, or otherwise engaged 
There had been some feeling that mem- 
bership on the committee should be 


John Fritz Medal 
Goes to ASCE Member 


limited to engineers in consulting prac- 


tice, and the Committee on Engineers 
in Public Practice had recommended 
that the matter be clarified 

There was extensive discussion 
the value of non-competitive sessions 
for the COP programs at ASCE Con- 


ventions. Such sessions could result in 


of 


eliminating as many as 12 technical 
sessions, and in consequence, there has 
been some complaint from the Tech- 
nical Divisions. It was agreed that the 
COP programs must be maintained at 
ind feature top speak- 
that when 


i high level 


ers. It was the consensus 


sechtel, F. ASCE, presi 
it of Bechtel Corporation, San Fran- 
has been selected as the 1961 

the John Fritz Medal, 

hich is awarded annuallv for notable 
scientific or industrial achievement in 


Stey hen D 


the engineering profession. One of the 
highest honors bestowed by the engi- 
neering profession, the award was es- 
tablished in 1902 by friends of the 
late John Fritz, Hon. M. ASCE, to per- 
petuate the memory of his achieve- 
ments in industrial progress. It is spon- 
sored by the five Founder Societies. 

The citation granting the award to 
Mr. Bechtel reads: “Engineer, builder, 
industrialist and leader of broad vision 
in large construction undertakings, 
nationally and internationally—a pi 
oneer in the creation and development 
of the modern construction industry, 
which is unequaled throughout the 
world and which has made possible the 
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Freyssinet ‘alist in arch dam 
construction, he devised many innova- 
tions in the field, including the ski- 
jump spillway, used for the first time in 
lAigle 
Alps. His other notable achievements 
included the 


Etienne-Cantales, which has the unus 


Dam, one of the tallest in the 
irch cofferdam at Saint- 


ure that its length is equal to 
five times its height. In all he built over 
including several high arch- 

il and North Africa 


direction the 


o one of the world’s top 

ind construction 

rrently it is responsi- 
over the world 

I iblic service pur 

has served Aas mem- 

Business Ad- 

8 Depart- 

Commerce; as trustee of the 

Committee for Economic Development; 

1s€ nhowe rs f ve- 

ee on a Nation 

consult- 

Cour ( i} 

his aw ird i 

gold medal and an engraved certificate 

at the dinner meeting during the Soci- 


’ 


ety’s Boston Convention next October 
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ASCE ENGINEERING 
SALARY INDEX 


(Prepare 
Consulting Firms 


( RaE 


Highway Departments 


Engineering 


the top in Russia is 
members of the 
Engineers Joint Council 
Russia (Civin 


1OHO. + 


igh engineering 
mission to 
ENGINEERING, August 

on their return. 
ch s§] 1 month in the 
Union, consisted of Walter E 
Lobo, consultin 
New York: H 
dent of Wentworth Institute, Boston: 
Carlton 8S. Dargusch, Columbus, Ohio, 
engineering Manpower 
Commission; Oleg Hoeffding, econo- 
the Rand Corporation, Santa 
Monica, Calif.; Sydney B. Ingram, di- 
rector of technical employment, the 
sell Telephone Laboratories, Inc., Mur- 
ray Hill, N. J.; and Robert M. Ma- 
honey, manager of industrial relations 
development, the Union Carbide Cor- 
poration, New York. 

The objective of the mission was 
basically to study the utilization of 
engineers and engineering technicians 
and their interrelationship in the Soviet 
Union. The group was taken to thir- 
teen technical institutes, three techni- 
cums, and five industrial plants. 


’ ° 
g chemical engineer of 


tussell Beatty, presi- 


vdviser to the 


must, 
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Staff Reorganized for Improved Member Service 


The constantly 
Society interests and activities involves 
new staff responsibilities and provides 
new opportunities for staff service in 
the field of member activities. Coinci- 
dent with the ASCE Board of Direc- 
tion appointment of Don P. Reynolds 
as Assistant Secretary of the Society, 
Executive Secretary William H. Wisely 
reassigned areas of staff contacts for 
closer coordination of Society efforts 

Mr. Reynolds will continue to have 
responsibility for the technical develop- 
His assignment in- 
cludes assistance to the Society’s 14 
Technical Divisions and their many 
committees, the groups that accomplish 


the m jor work of the Society, As well 


enl inging scope ol 


ment of the Soc ie t\ 


is help in generating programs for con- 
These pro- 
grams provide many of the papers pub- 
lished in the Journals and Civit Enai- 
NEERING. Mr. Reynolds is also in charge 
of coordinating standards activities and 


ventions and conferences 


of stimulating research in the Society 

Don King, who rejoined the staff in 
January 1959 as Assistant to the Sec- 
retary, is responsible for coordinating 
ind managing the Society’s profes- 


sional activities in the Department of 


Conditions of Practice. These activi 
ties include education, registration, sal 
iries, employment conditions and pro- 
fessional conduct. 

I). Stuart Kirkpatrick has been as- 
signed to new responsibilities as Exec- 
utive Assistant to the Secretary. In this 
capacity Mr. Kirkpatrick will aid the 
Executive Secretary in his multiple 
duties and will carry out various spe- 
cifie assignments in all areas of Society 
ietivity 

Otis Gouty, Assistant to the Secre- 
tary since 1957, will take over the 
work of coordinating the ASCE Con- 
ventions formerly handled by Mr. 
Kirkpatrick. Mr. Gouty is also in 
charge of the Soc iety’s work for the 
Loe il Sections 

John H. Fisk, who recently joined 
the staff as an Assistant to the Secre- 
tarv, has responsibility for coordi- 
nating Student Chapter activities. He 
will work with Mr. Gouty in the con- 
duct of other field services and conven- 
tion operation 

It is believed that this reassignment 
of duties will strengthen the work of 
the Society’s administrative staff in all 
ispects of service to the membership. 





and Science Lead in Russian 


About 20 percent of the high school 
students are 
higher education immediately. The oth- 
ers must spend two years in practical 
work and industry before they can con- 
tinue their education. Many of these 
become well-trained technicians, who 
ire effectively used to support the 
work of engineers. Even the 20 percent 
admitted directly spend sixteen months 
in practical work in industry, gradu- 
ating after about 5% years 

Some 50 percent of the higher educa- 
tion in Russia is in engineering and 
the sciences. About 70 percent of the 
top management in engineering and 
engineering education institutions ap- 
peared to be Communist Party mem- 
bers. All the visiting group were im- 
pressed by the broad program of con- 
tinuing education through evening and 
correspondence courses, with up-grad- 
ing and refresher courses that provide 
opportunities for large numbers of men 
and women at all levels to continue 
their technical education. At one insti- 
tution it was noted that among civil 
engineer graduates this year there were 


permitted to continne 
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Education 


three women to one man. Women engi- 
neers do not reach top positions in 
Russia. The motivation to train wom- 
en as engineers is apparently one of 
need rather than belief in equal oppor- 
tunity. 

It was noted by the group that en- 
gineering students are given basic in- 
struction programs and highly special- 
ized training within the educational 
institutions. In contrast, students in 
the United States generally receive 
their specialized training in industry. 
However, Russian engineers may start 
as technicians or even workers. 

Contrary to some earlier reports it 
seems that there is a considerable de- 
gree of freedom of job choice within 
an engineer’s specialty. The system 
appears to work well within the Soviet 
Union’s planned economy. Within Rus- 
sia there is a drive to learn and full 
recognition of the value of engineering 
and technological training. There is a 
challenge that must be considered if we 
are to maintain our position in the 
world, the visitors to Russia concluded. 

(More ASCE News on vaae 75) 
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In intermediate stage of construction, stiff-leg derrick on a tim- Erection of structural steel has been completed for three floors. 
ber runway is unloading steel from Audubon Avenue. A fourth floor was decided upon later. 


STIFF-LEG DERRICK SOLVES MUD PROBLEM 


MORGAN 1. DOYNE, M. ASCE, Engineer, Ben Hur Construction Company, St. Louis, Mo 


framework 


over galvanized corrugated 
The b ] 


isement, aiso utilized 


concret 


imns are each 


the girders 


ind 
he perimet 
intermediate splice points 
form continuous members 


The 14 WF 30 floor bean 


Granco 


uring concreting 
thick and is reinfore 
-diameter b 

ternate bars are raise 


“i! 
1 mod- A 
1d Der- ams to take negative forces 


l 
1 
i 


was used. This Steel for three column 

120-ft boom, was erected from each de nile tru i! wa pl hed a concur 
ind assembled in Work proceeded from south rth th tightening of the machine 

ith a 14-ton Koehring for the full three-story height alon bolts, t d welding was done 
The derrick was assem wh numbered column line ‘Ol l ! | fering Was planned 
rollers, which ran on erection of the steel to the west. When ind delivered in th bay increments, 
The original po- he structure had been erected to th | \ laid 3 las nd welded as soon 
between col- third column line, the derrick wa s th iral welding was complete 
r the center of rolled along under its own power to th n ea rea. The placing of reinforcing 
(Fig. 1). The first steel next position (Fig. 1). When the der t | pouring of concer then pro- 

from trucks at the east rick reached the fifth and final position | witl 


1e 4 


structure and subsequent igainst the west wall, all steel except The high-strength bolts, of 1-in. di- 
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The 24-gage galvanized corrugated steel centering was tack In structural framing for St. Louis parking garage, note connec- 
welded in position. tion angles for floor beams attached to girders. 


ON ST. LOUIS PARKING STRUCTURE 


FIG. 1. Pian of St. Louis parking garage, showing successive positions of the derrick 
used for erection. 


FIG. 2. Typical cross section through parking garage. A fourth deck is to be added. 


53’ betweer 


Vanes betweer 


‘ 


ly thy fit ( | 
Mullgarct val iT 1 Hoefen 
with Neal . npb nsulting 
engineer 
the Al por 
Stipp Bre ruige a Iron Co 
plying uetural steel and centering 
Phe struetural ste ul centering were 
(onstruction 
ld, and Indi 
inapolis 


CIVIL ENGINEERING September 1960 





Near right: Swe- 
den’s Grundkallen 
Lighthouse was con- 
structed near shore, 
in the form of con- 
centric caissons, to 
about the level of 
the crane. After the 
unit was positioned 
at the site. one cais- 
son was lifted by 
pumping in water. 


Far right: A total of 
84 “Concretor” slip- 
form jacks were op- 
erated from one 
hydraulic pump to 
raise the forms for 
the concentric cais- 
son units. 


Telescopic caisson 


for a 
lighthouse 
base 


ROBERT V. GELLERSTAD, Civil Engineer 
Chief of the Lighthouse Building Department 


Swedish National Board of Shipping 
and Navigation 


Stockholm, Sweden 


way in the construction of light- 
houses in Swedish wate An advanced 
method—the teles vaisson, largely 


area- h 


’ f . r * 
relabricated in a 


method is 
building tw 
inside an- 
‘caisson set.” After 

init has been moved to the pre- 
pared site at the shoal and sunk by 
} 


ballasting, the t 


inner caissons, that is, 

are raised by 

pumping water into them. They are 

fixed in the raised position by connect- 

ing them to the foundation caisson and 
nother. 

This permits almost all the construc- 
tion to be carried on adjacent to the 
shore. Also, the permanent equipment, 
such as power plant and air compres 
sors, can be installed and used for the 
sinking of the caisson set on the shoal 
and for the remaining work at sea. 
The method saves a great part of the 
expensive and risky construction time 
at sea. The need for highly skilled 
lighthouse builders working at sea is 
very much reduced, compared with 
other building methods. 


the te lescopic calssons, 


to one 
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Cc 


if the 
ing rooms for 
, oil storage, 


quarters for the 


b dis 


12 sq m 


iped around a central circular stair- 


The two lower floors are used 


for machinery and stores and 


o upper floors for living quar- 
A tower rising an additional 21.3 


aced on the telescopic 


of the 


(70 ft) is pl 


iisson. One and a half stories 
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Construction was 
through 
the winter. The 


continued 


framework support- 
ed an enclosure to 
protect the concrete. 


ided and in 

t consisted of hard 
places were found 
even. The 
lighthouse 


ww with 


r 
1956 was to build 
Lighthouse in the 

is, to set a founda- 

ind erect the tower on it. 
on method was 

he writer in June 1957. 
project drawings were im- 
pared by the Lighthouse 
irtment according to the 
Vattenbyggnadsbyran 

, the consulting en- 

» then in charge of the sta- 
ll as the structural 
lighthouse and the pile 


which it was to be built 
Stability against flotation 


The lighthouse had to be designed 
with adequate stability against flota- 
tion. For telescopic caissons, this often 
has a decisive influence on the dimen- 
sions. In the structural design, consid- 
eration had to be given to each of the 
different stages—load distribution on 


the pile base, water pressure during 
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launching and towing, wave pressure 
ind shock load on the shoal, and the 
like. As most of the walls and the slabs 
he caissons had to be thin to pro- 
de sufficient metacentric height, the 
structural design had to be carried out 
in great detail 
Model tests were performed by Prof. 
Ek. Reinius at the hydraulic laboratory 
of Chalmers Institute of Technology, 
Géteborg, to investigate the stability 
against wave forces for different loca- 
tions on the shoal. Previously a theo- 
retical investigation had been made by 
VBB to ascertain the size of the high- 
est waves that could reach the shoal 
with regard to fetch and duration of 
storms. The hurricane of January 2 and 
3, 1954, with a wind velocity of more 
than 30 meters per sec (67 mph) for 
24 hours, was calculated to give a sig- 
nificant wave height of about 11 m 
(36 ft). For those waves that were con- 
sidered to exert the greatest forces on 
the lighthouse, the total horizontal 
force on the lighthouse model was 
measured, as well as the overturning 
moment 
Two locations on the shoal were in- 
vestigated for different directions of the 
waves. If the lighthouse were placed 
some distance from the edge of the 
shoal, the greatest waves would be 
broken so that they would have lost 
much of their energy when they 


“e 


iy 


“ 


Reinforcement is set for the bottom slab 
and the fixed double walls of the cais- 
son. The circular form became the slip 
form for the caisson. The pipes are for 
grouting under the caisson. 


FIG. 1. Sectional elevation of Grundkal- 
len Lighthouse. Outer caisson with the 
two circular walls and movable inner 
caisson were completed near shore to 
the fifth story. Arrows show air flow. 
Numbers show: (1) radar aerial (retract- 
able), (2) helicopter landing platform, 
(3) radio beacon aerial, (4) light beacon 
room, (5) fresh-air intake from three di- 
rections, (6) derrick, which can be moved 
around the tower, (7) living quarters, (8) 
machinery rooms, (9) fresh-water tank. 
(10) salt-water intake and tide gage. 
(11) lightning conductor. 
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Fig. 2. Caisson sets for the Grundkallen Lighthouse were built near shore on a pile- 
supported platform. The inclined piles on one side were removed and jacks used to 
push the platform over, thus launching the 59-ft-high unit. The caisson was sunk on a 
prepared base and the inner units lifted by pumping water into them. They were 
then permanently held in place by intruding grout into prepacked stone. 


Some 1000 recesses hac 


FIG. 3. Left: Glass block and concrete window-frame are held in slip-formed wall by 


vertical rods. Right: Frame for opening is held by rod through U-bolt. Shaded area 
is wood filler. 
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vel Forms 
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violent gale had blown away the first 
falsework and forms. Construction was 
stopped in the later part of November 
provi 


ionally during the winter of 1058-1959 


The lighthou c Was operated 
with a small crew living in it. 
Work began again at the end of 
May 1959 with the injection of cement 
grout under the inner caisson and in 
the space between the caissons. The 
upper part of the tower was cast by 
means of a slip form to its full height 
of 34 m (111.5 ft) above sea level. 
Floors, balconies ind the helicopter 
landing platform were cast and other 
building work was finished. The inter- 
nal work was completed and the re- 
maining equipment, such the AGA 
iids to navigation, inst illed 
The beacon was put into regular 
on December 13, 1959, after 
eff working 


’ . , e 
only iS months ol lective 


time ashore and at sea. See Table I 
The Grundkallen lightship station, es- 
tablished in 1864, could now be with- 
drawn. A breakdown of construction 
time 18 given in T ible I 
Costs summarized 
designing, 
inclu ivé 
int he il ex 
tanks, sanitary 
lighting, cooking 
facilities frigerators, furniture and 
nitings uM { Swedish kroner l,- 


pi 


750,000. The pow plant and equip- 
1 400.000, 

Swedish kroner 
100.000 U. S. dol 

cost should be added 


nt for overhead charges 


ment for th alex 
bringing the total to 


? 150,000, o 


belonging to the Swedish 
ind Navigation 
caisson 


Much 


TABLE |. Time spent on light- 


house construction 


Work 


101,000 
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so evident however, that the construc- 
tion of two other telescopic caisson 
lighthouses was January 
1959, when the Grundkallen lighthouse 
completed For these the 
tower was built to the full height, in- 
eluding the helicopter landing plat- 
form, as telescopic caissons. All equip- 
ment was installed and tested before 
launching. For these the diameter of 
the outer caisson is 22 m (72.3 ft) and 
the weight at launching—in July and 
was 1,650 metrie tons 
(1,850 short tons). These structures 
were located in Mav and June 1960 at 
depth of 14 m (46 ft) and the tele- 
copic tower will be raised 15 m (49.3 
unmanned lighthouses 


begun in 


is not vet 


Septe mber 1959 


They are 
i different type from that of the 
Grundkallen 
The construction of a fourth tele- 
scopic caisson lighthouse was begun in 
January 1960. It will be of the same 
Grundkallen, but com- 
plete from the bottom to the helicop- 
ter landing platform when launched. 
The diameter of the outer caisson is 
23 m (75.5 f ind the height of the 
caisson set, 31.5 m (103 ft). The 
caisson set, including 
equipment and furniture, will amount 
to about 2.500 (2,750 
The structure will be lo 
eated next year at a depth of 10 m 
ft) in the open sea. The overall 
ight after raising telescopically will 
43.5 m (142 ft) 


type as the 


weight of 


metric tons 


r 
} 4 ; 
hor ons) 


Other types of construction 


The telescopic caisson method, which 
itented in several countries, is suit- 
for other types of construction, 
the water depth, current, tide 
nd wind conditions make building dif- 
It and expensive. These might in- 
de breakwaters, bridge piers, weath- 
er and radar stations, water intake and 
| stations for power plants, 
ind ventilation, un- 

ind mine shafts 
pic caisson can be built on 
number of ready compo- 
height and therefore 
It can be 
titable draft for the build- 
ie caisson set and for the 
ports and sea lanes to be traveled. The 
major part of the construction work 
on shore, using normal 
The permanent equipment 
lighthouse can be installed and 
tested on shore and some of it used 
during the construction period at the 


floating stability 


n be done 


mia hing s 


The work to be done immediately 
ifter the caisson set has been landed at 
the site is mainly filling, which can be 
handled by ordinary mechanical equip- 
ment for placing gravel and sand and 
by using usual methods for making 
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The caisson for Grundkallen Lighthouse 
was launched by a 154-ton push from 
jacks, which caused deflection and fail- 
ure of the supporting timber piles. 


concrete, such as the Intrusion-Prepact 
method. The time required for con- 
struction work demanding good weath- 
er conditions at sea will be short. With 
the use of high-quality reinforced con- 
crete, the construction will be econom- 
ical and maintenance low 


Svindbaden Lighthouse, of a different 
type from Grundkallen, is here seen 
being launched. It was positioned at the 
site on May 13 and on June 30 the tower 
was raised telescopically 15 m (49.3 ft). 
This unmanned structure will be finished 
in September. 








4 The slip-formed towers for stair wells and elevators 
were erected before the rest of the structure, thus 
eliminating the need for temporary bracing. 


Precast post-tensioned slabs were lifted from the 
basement for this 13-story apartment house in San 
Francisco. 


Owner-contractor George P. Belcher and construc- 
tion engineer Herbert Korner inspect imbedded 
material before casting of slab. Lifting collars were 
slipped over the columns before erection. 


we 
tlie 
+ — 4 First two slabs have 
i, been raised to top 
of first tier; next two 
are being raised. 
The rest of the slabs 
are still at basement 


n 
| 


level. 


In slabs stacked at> 
basement level, 
where they were 
cast, tendons have 
been stressed. Shim 
plates are in place 
between washers 
and plates. 





A 13-STORY BUILDING BY 
LIFT SLAB AND SLIP FORM 


HERBERT KORNER, Construction Engineer, Belcher Construction Company, San Francisco, Calif. 


lj-story apartment 


built in San Fran- 


ial in this type 
being employed 


tain the stairs and ele- 

formed in concrete 
post-tensioned and lifted 
steel columns. The struc- 
i to he one of the h t ~ 


i i 


i 
tensioned, lift-slab build- 


George P. Belcher pur- 
property, with 8,100 
ace for the apartment 
1 congested residen- 

i challe nge to pl in 

1 provide the op- 
vithin the allow- 

ft above 

this was 

1 faster and more eco- 


f building 


Slip-formed towers 
A prelin ry analvsis 


I indicated 
elevator towers could 


that the s 
1 to absorb seismic forces, 

s eliminating the need for addition- 
walls. To structure 
emporary bracing during erec- 


free the 


we was seen in having 
wefore the rest of 

up the towers in 

possible time, slip-forming 
suitable method. The 
individually stable 
ind could be constructed separately 
without scaffolding or bracing. The pipe 


scaffolding seen in one of the photos 


towers were 


is 

Considering the limited space avail- 
ible for construction and storage, em- 
phasis was placed on minimum form 
work and staging. Flat slabs cast at 
basement level and lifted to a height 

provided the answer to this 
This method saved about 20 
in. per floor on vertical depth and per- 
mitted the addition of two floors to 
the building 
105-ft height. 


ol 13 floor 


] roblem 


within the permissible 


CIVIL ENGINEERING »* 


Loads in excess of 1,400,000 lb were 
to be supported on an orange-brown 
cemented sand with a bearing value of 
12,000 psf. This layer was found 27 to 
30 ft below grade. 

The foundation consists of caissons 
21% to 5 ft in diameter, drilled with 
bucket or auger bits to the desired 
depth, and having bells opening up 
151% ft in diameter. Steel liners in 6-ft 
bolted together, were used 
near the surface to prevent cave-ins 
Caisson reinforcing was lowered into 
position in the form of finished cages. 
The steel liners were raised as the con- 

was placed vibration was held 
to a minimum to prevent disturbance 
of the surrounding soil. Each caisson 
was topped with a square cap holding 
the anchor bolts for column connec- 


sections, 


Foundations for the towers are con- 
» pads 21% ft deep, each supported 
four caissons. The caissons are de- 
d to carry uplift forces into the 
ground. Reinforcing bars are continu- 
ous from the bells to the foundation 
pads, where they are tied in with the 
reinforcing of the tower walls. Towers 
have walls 12 in. thick, with the rein- 
forcing steel concentrated in the cor- 
ners, 

Slip forms for the towers had dimen- 
sions ranging from 8 ft to 18 ft. They 
were built 4 ft high, the vertical sec- 
tion being of 34-in. plywood. The face 
to be in contact with the concrete was 
given several applications of lacquer. 
The sliding form was built 14 in. wider 
it the bottom than at the top, to re- 
duce friction and prevent the concrete 
from sticking to the form during lift- 
ing. 

The outside forms were reinforced by 
timber wales with diagonal bracing 
hetween them, and the inside form was 
braced at the top by a working plat- 
form and on the bottom by stiffeners 
to prevent any change from the orig- 
inal shape. Corners were bolted. The 
two forms were held together by two 
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bracket arms (inside and _ outside) 
mounted vertically to the wood form 
with a yoke across the top. Raising the 
form is done by hydraulic jacks that 
climb on a 1-in.-diameter rod, which is 
extended as the form rises. The jacks, 
ibout 3 ft apart, were mounted in the 
yoke in the space between the forms. 
Hydraulic lines from a central pump 
power the jacks but manual operation 
at each jack is possible 

The slip-form assembly had three 
levels. There was a working level on 
top of the forms, from which reinfore- 
ing was set and concrete placed. Above 
this was a frame against which long 
reinforcing rods could rest and on 
which the 4%-cu yd hoppers were set. 
Elephant-trunk spouts led from the 
hoppers to the main platform and 
were directed to any spot needing con- 
crete. A platform below the slip form 
was used as a scaffold for any finishing 
required. All vertical reinforcement had 
staggered splices to allow for continu- 
ous around-the-form work, which in- 
cluded the installation of electrical con- 
duits and horizontal steel plates 8 in. 
wide for future connection to the slabs. 

Concrete and materials were lifted 
into place by a Beatty Pecco crane, 
imported from Germany, and capable 
of erecting itself to its full height of 
209 ft within 5 minutes. In varying po- 
sitions the crane can lift up to 10 tons. 
The crane can be operated from sev- 
eral elevated positions or even remotely 
when needed. Its versatility is shown 
by its lifting speed of 230 fpm and by 
its ability to make a full-circle swing 
and to move back and forth on rails. 

The three towers, 123 ft high, were 
conecreted in ten 10-hour working days. 
Work proceeded on two towers at a 
time, so that each tower was worked 
on for two days, then skipped the 
third day while concrete attained 
strength to resist seismic forces. The 
rate of lifting was about 18 in. an 
hour. Great care was taken not to have 
a construction joint either near rein- 
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forcing splices or in areas of anticipated 

maximum shear. When the towers were 

completed, the crane lifted the whole 

shp-form assembly to the ground, 

where it was disassembled. Towers, 

checked at the end of construction, 

were found to be plumb within %& in. 

The il height of the building is 

ipproximately 113 ft from the base- 

ment level. Twenty steel columns of the 

support the structure. Col- 

umn spacing varies from 19 to 25 ft 

in either direction and is a maximum of 
38 ft in one instance. 

The box-columns are a constant 12 

outside, with plates dimin- 

in thickness from 2 ‘46 in 

bottom to top. Each column was 

d in six “tiers” or lengths 

g from 32 to 11 ft. The web 

these column sections were 

ir plates were welded to 


Lifting collars were slipped over 
the first tier of columns and they were 
} 


set vertical on the basement slab be- 


fore slab construction started 


Slab construction 

The basement slab was poure 
extending over the whole area 

building and covering the base pla 
olts. Side forms were then 
h, which is the depth 
The design required post- 
endons spaced 36 to 40 in. 
tion. Stressing was done 
ie end of the tendons only. The 
o be stressed was embedded in a 
box about 12 in. deep, which was filled 
with concrete after the tendons had 
stressed. The fixed ends of the 
is were bolted to the form board, 
of which holds the 
position for maximum 
ince against concrete 
14 wire of WA in 
ndon, which is cov- 
isphalt emulsion and 
paper for additional 
At the stress end, the wires 
d run through a steel 
thick, which is either 
ided The wires are 
headed in a ball-like shape to pre- 
them from slipping through the 
when tensioning is introduced. 
he tendons were placed in the 


designated grid system, they were po 
sitioned in a continuous elliptical curve, 
high at the column lines and low at 
midspan. Additional reinforcing steel 
was placed around columns, openings 
in the slabs, and around the perimeter 
of the slabs. Steel weldments at each 
column were also fabricated into the 
slab as the means for support 

The floor area is 8,100 sq ft, and 210 
cu yd of concrete were placed in ap- 
proximately 34 hours. As screeds, 30-ft 
sections of steel pipe were used and 
constantly checked to give a level slab 
surface. The slab was cast with electri- 
eal conduits, pull boxes and water lines 
embedded. The finishing operation in 


cluded the troweling in of Tho 
water seal to facilitate slal 


) 
when lifting occurred. The water seal 
effectively prevented bond between the 
previously placed concrete and_ thi 
fresh concrete Each slab required hive 
working da\ : construction from 
start to fini 

No time lapse was needed 
the finishing of one slab and t 
of the next. Form work was held to a 
minimum and shoring was completel; 
eliminated. The slab is made from light- 
weight (Haydite) 


” 


} 
I 


iggregate, resulting 
in concrete weighing 110 |b 

The strength required prior 

ing was 3,500 i, attained 


+ 28-day minimum 


» underlying ones were 


ind the stressing tendons permanent); 
locked by shims inserted between the 
plate in the slab and the washer. The 
elongation of the tendons averaged 7 
in. in 100 ft. Exposed tendon ends, 
ishers and shims were then tre 
with an lt emulsion and 
mainder he void was 


concrete. 


Lifting operation 


Lifting was done by the Vagtborg 


organization under a si itr Li 


ing equipment Was 
first slal 


Two control pane ls 


roof slab, the 
were utilized, « 
handling ten columns. One 75-ton |} 
draulic jack was mounted on each co 
umn, and the 

lowered into the lifting collar of 


slab to be lifted. The schedule eal 


lifting rods were then 


for the lifting of two slabs at once. 


lifting weight of 1.200.000 


During the lifting operation each col 


umn indicator could be manually ad 
vaneed or retarded to keey t} 
lifting uniform 


} 


ibs could 


Q] he lifted 
S ft per hour, depending on 1 

the number of the columns. When the 
first two slabs had been lifted to t 


} 


tep of the first column tier, the liftin 
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rods were lowered to pick up the next 
two slabs. Each set of sl ibs, when they 
irrived at a temporary station, were 
wedged off against the shear plates un- 
il picked up for the next lift. When 
the lowest slab was lifted to its final 
it was wedged off at its perma- 


ti] 


positron 
te and the wedge welded 

plate and the column 

fting jacks were removed 

for the next 

lumn settings had 

ly to eliminate any 

» lifting collar and the 

ections for the 


stacked on top of 


correspond- 
st-in channel 
the transfer 
towers, 
het ween 


welded 


ifs were 
] fting, 
id be 
present time 
he start 
partitie ns 


ipart- 


resulted in 


iterials and 


Mr. Belcher esti 
iving of 30 percent 
‘ be realized 


have 


il 


iz tendons and 
the Vagtborg Lift 
g equipment and lift- 


mechanical ind elec tri 


ire A. Gendler and As 
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anapum Hydroelectric Development 


C. K. WILLEY, F. ASCE, Vice President and Western Manager, Harza Engineering Company, Chicago, Ill. 


The Wanapum Hydroelectric Devel- 
opment is the second element of a two- 
dam plan known as the Priest Rapids 
Project. The companion development, 
Priest Rapids, is of comparable magni- 
tude to Wanapum and its construction 
is nearing completion. An outstanding 
feature of Wanapum construction 1s 
the use of a slurry cutoff wall, the first 
major application in the United States 
of this method to reach a depth of 80 
ft in water-bearing material. Grouting 
by the sleeve-pipe method below the 
cutoff wall assures a stable structure 
The narrow “future intake” structure 
is anchored down by 46,800 prestressed 
wires of %4-in. diameter. It will 
serve as a diversion structure. The Pub- 
le Utility District No. 2 of Grant 
with headquarters in Ephrata, 
is the owner of the Wanapum 
ind has a contract with several 


( ounty, 
Wash., 
project 
other utilities for the sale of power 
The Wanapum Development is on 
the Columbia River near the center of 
the State of Washington see Fig l 
The Columbia River profile, Fig. 2, 
shows the relation of Wanapum to 
other dams on the river between Me- 
Narv Dam and the Canadian border 
The Priest Rapids reservoir will en- 
croach 4 ft on Wanapum tailwater, and 
the Wanapum reservoir, 7 ft on the tail- 
water of the existing Rock Island 
Dam, now owned by the Chelan Coun- 
ty Public Utility District. 
Engineering demonstrated 
that two dams would be more feasible 
for developing the nearly 150 ft of 


studies 
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head between Priest Rapids and Rock 
Island than a single high dam, as pre- 
viously proposed. Construction of the 
Priest Rapids Development was com- 
menced in July 1956, utilizing funds 
from a revenue bond issue of $166,000,- 
000. Initial generation commenced with 
partial head in October 1959, and full 
head was obtained in March 1960. 
Completion of construction, which in- 
cludes ten units of 78,850 kw each, is 
expected by the end of 1960 The 
Wanapum Development is being fi- 
nanced by the sale of $195,000,000 of 
revenue bonds. Construction was com- 
menced in July 1959 and is approxi- 
mately 10 percent complete. 

Bedrock in the Priest Rapids area 
consists of a suecession of basalt lava 


Olympia 


OCEAN 


FIG. 1. The Colum- 
bia River, showing 
location of major 
power structures. 


PACIFIC 





Rocky Reach Dam 
® Seattle 
Rock Isiand Dam 


Tacoma 


The Dalles Dam cow™ 


Portiand @ ‘Bonneville Dam (Under construction 


flows with occasional, relatively thin, 
sedimentary interbeds. Individual flows 
range in thickness from less than 50 ft 
to several hundred feet. Melt-water 
floods at the close of the last glacial age 
carved channels at zones of weakness in 
the bedrock of the Wanapum Dam site 
up to 150 ft below the present river 
level. Permeable gravels, sands and silts 
deposited by the glacial floods and, near 
the top, by the modern river, occupy 
the zone between bedrock and the val- 
ley floor. High basalt escarpments form 
both abutments. 

The major geologic structure of the 
Wanapum area is a simple homocline 
made up” of basalt flows, which dip 
gently downstream. The detailed sub- 
surface investigations included seismic 
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Priest Rapids Dam 
(Nearing completion 
“Ice Harbor Dam 
under construction 
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be formed by the intake concrete wall 
1 downstream reinforced concrete wall, 
ind a struectural-steel roof deck—cov 

114 in. of rigid insulation and 
built-up roofing 


lrashracks are designed for a max 


through 


mum flow velocity of 4 fp 


DA 


ross area. Trash will 


M 


he intake deck and deposite¢ 
a-eu val 
boom 


bee WANAS 


2 McNary Dar 


FIG. 2. Profile of the Columbia River. Note that there are sites remaining for only 


two more dams on the main river. 


forn 
flood plain (Fig 


connect the conerete stru 
he nght ble-blade 
ne. rated 120.000 hy 


Cutoff-wall grouting is underway, utilizing several types of FIG. 3. General plan of Wanapum Dam with the construction 


equipment. cofferdams. 


.) 


‘ 

’ 
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== 
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pressure governor system with a muini- 
mum governor time of 6 sec 

Two electrically operated overhead 
cranes of 350-ton capacity each pro- 
vide for handling the generating units 
during erection and for 


Kach has 


equipped with a main hoist of 175-ton 


maintenance 


traveling carriages 


two 
hoist of 30 
heavier lifts will re 
hoists ol hoth 
will travel the entire 


capacity and an auniliary 


ton capacity The 


quire the two 


main 
eran The crane 


the generator hall and ere¢ 


Diversion through future intakes 


for the six add 


luring final clo 


th of 240.000 


2 50 kips 
lled and satis 
check 
to sustain 
diversion, 


! ulkhe id 


Highest Tainter gates 


Phe sp Iwav will be a concrete struc 

t and a level con 
extending about SO ft 
ind terminat- 


high. The design of the 


oget 


is been verified by hydraulic 
Twelve 1 unter gates ¢ ich 


miming height of 
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390-ton emergency gantry crane 
25-ton bulkhead gantry crane 


ntake deck £1. 579 


2-350-ton 


powerhouse 


Max floc surcharge 
575 








35-ton draft-tube gantry crane 


Max TW El. 527.42 





‘ Max recorded TW El. 512 





Operating TW El. 493 
481.5 


£ 
e- Min TW EI 








sh -collectior 


hanne 








Drain hole 


FIG. 4. Transverse section through the powerhouse. Normal operating head is 80 ft. 


iV crest, are pro- 
ire believed to be 


Tainter gates fabricated 
the gates departs 
the inser- 

between the 

radial arms 

ig vstem only two 
required on ea h side of 
te he operated by 


The 


with 5 ft of sur 


spillway is 


design flood ol 
twice the flood ot 
hydraulically 
cle ir width 1s 
left end of the spillway 


with a 

of 20-!t 
ut the 
trash that accumulate in 
The bridge 
will provide a con- 


ind walkways 


may 
pow rho ise 
crete roadway 2 ft wide 
each 3 ft wide 
Two fish ] each 16 ft wide, are 
of reinforced concrete construction and 
consist essentially of a series of 10-ft- 
with weirs, which will pro- 
They 


directly 


long pools \ 
| l-ft s ‘ps between pools 


r taken 


<4 FIG. 5. Tainter gates 
65 ft high for the Wana- 
pum spillway are be- 
lieved to be the highest 
ever used. 


> FIG. 6. A trench as 
much as 80 ft deep was 
excavated 10 ft wide 
under water and kept 
from sloughing by a 
thick slurry. Local ma- 
terials were found suit- 


able for fill sections. 
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During 
operation only, additional at- 


from the reservoir surface. 
spillway 
traction water will be supplied at the 
lower entrance to the right-bank ladder 
gravity from headwater 
\ fish collection system in the power- 
the draft tubes will serve 
the left-bank ladder. Supplemental at- 
pumped from 
ulwater by two small hydraulic tur- 
bine-driven pumps, the turbines being 
connected by penstocks to headwater. 


The will 


suppleme nt the 


by 
ibove 

, 
water will be 


traction 


the turbines 
ittraction supply 


water used by 


Slurry cutoff 


The left and nght embankment sec- 
tions of the dam will consist of an im- 
central core with upstream 
ind downstream pervious shells of river 
gravels and sand, or rock from re- 
quired exeavations. The shells will be 
founded on the alluvium. The central 
rolled core will extend 
through these gravels to just above the 
groundwater table, and will be sepa- 


pervious 


Impervious 


rated from the shells by a zone of 
transition fill 9 ft wide, both upstream 
ind downstream (Fig. 5). From this 


Pervious f 


*G water tabie 


ff wa 





= RE, 
Dragline excavating in the slurry trench. ~ ; : 
The side walls of the trench remained ‘ , 
almost vertical through the use of the 


A belt-conveyor loader was used for rapid handling of excavated materials, an im- 
slurry method. novation that permitted excellent progress. 


underlying bedrock, a cu special equi] 
impervious “slurry’ it reservoir 
l and a grout curtain provide a posi- 


h and keeping it 
lurry-trench method of provid- 1e reservoir 
ing a central cutoff wall to a depth of 3. Placing the 3-ft laver of concret 
about SO ft below the groundwater ta- on bedrock in the trench bottom 
ble was selected after extensive field +. Backfilling the trench with 

had demonstrated its economy covered sand and gravel from tbove fron 
The high permeability cavation mixed with added silt ry trench n 


lepth of the alluvial mate- Providing a transition from 
| ; i ff 

impractical to unwater an t h to the central rolled core of tl Grouting for deep cuto 

o bedrock and place eml 


mbankment 


sheetpiling did not produce 
results. Other alternative 
methods were found to be rela- is conclude 
mut h more costly 


held to no mors 
» slurry-trench method consis 


i trench with the sides 
yy a fluid mixture of bentonite 
The backfill used is 


A 


+ mI1X- 


re of fine soil and sandy gravel 


Where bedrock is encountered 1 
slurry ich, 3 ft of concrete is pla 


on if in order 


rr 


Construction of the slurry-trench a 
cutoff under the cofferdams 


ind em- 


, c ir lift Dip perforated 
bankments has been completed 1) en 


| a exce pt 
for the river closure section. General 
supervision of the slurry installation 
was handled by holders of the patent resh ne! oa de pth of 2 ft to 

process, the Cronese Corpora- 


ind discharged onto 


f sand from 
Since the Wanapum work repre- concrete 


major application in a trench 


the United States, 
new construction techniques were de- the ingie o! re} 
] | 


was reached at the 
d. This was accom plished with- 


end of the trench, 300 ft or more be- 
hind the exeay iting operation There- 
ifter the backfill w 


lifficulty early in the operation and 
» construction proceeded quickly and 


neiently. 


J is pushed outward 
ilong the trench by a bulldozer, ad- 
The prin l ste 1 the procedure vaneing until 
lv refilled diameter equal 
thoroughly with Next the upper it of yack- next grout 


the trench was complete- having a height 


1. Mixing the hole 
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Prestressed anchorage assemblies for the spillway piers were 
manufactured and assembled by the Joseph T. Ryerson Co. 


operation by September 1, 1964 


Actual construction was commenced in 


injection 


er first four units the contractor can earn 


permitting re 


ito very 


bonuses that could amount to about 


zones where $1 500.000 
construction mate- 
» site. The sand 
ibia River ter 
crete 


iggregate 


required ex 

S ibstantial per- 
equirements. Exten- 
excellent silt for im- 
lurry-trench backfi 


the nm 
ne river 


ea. One deposit 
independent sup- 

Develop 
I 


ind 1s the 


velopment, in 

uccessful bidder for the hich all th nerete structures are on 
uction contract w ran he right side of the river, permits con- 
thin a single cofferdammed 

). Maximum use is made of 

permanent which 

a first operation. 
The basi lesis r th contractor’s 
cofferdams duplicated, for all practical 
purposes, the design of the permanent 
embankments, 
slurry-trench 


embankments, 

were constructed 
jority equipment re 
quired in the development is to be 
including the use of 
construction below the 


purchased and installed by the contrac 

tor. This includes the generators, tur 

bines, governors, cranes, and all major water table 

gate Final river closure will be one of the 
Full completion is required by Janu- 

ary 1, 1965, with a minimum of six 

units installed and ready for commer- 


contractor’s last m ijor construction op- 
erations on the dam. The embank- 
ments, except for the river section, 
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us pre- July 1959. For early completion of the 
totes 


ca i” AAA 


A large assembly of machines in a limited area speeded work 
on the spillway section. 


will be constructed early. Final closure 
will await substantial completion of 
the main dam, removal of the coffer- 
dams, and completion of the approach 
channel and tailrace excavations under 
them. Closure will be accomplished by 
placing heavy rock in the river chan- 
nel, with the low flow of the river di- 
Ve rted V1A the approach channel 
through the future unit bays, and 
through the tailrace to return to the 
river. The river section of the left em- 
bankment will be completed immedi- 
itely after diversion 
The diversion plan has an additional 
idvantage in that it does 
not require any temporary fish ladders 
during construction, an item of consid- 
erable expense at many other Columbia 
fiver dams, including Priest Rapids 
B. Gibbons is the manager, and 
t. Ries supervisor of production, for 
» Grant County Public Utility Dis- 
trict. Georg Morrison- 
the sponsoring contrac- 
roject manager for Grant 


important 
, 


Piedmont of 
Knudse n Co ‘ 


County ( ‘onstructors 


The Harza Engineering Company is 
consulting engineer for the Dis- 
trict on the design and supervision of 
construction. R. B Jackson, M. ASCE, 


is resident engineer for Harza 


Equipment Suppliers 


Manufacturers of major items of equipment are: 


Generators General Electric Co. 


Turbines Dominion Engineering Works Ltd. 
Governors Baldwin Lima Hamilton Corp. 
Yuba Mfg. Div. 
Yuba Mfg. Div. 
Yuba Mfg. Div. 


This a ticle ts based on the 


Spillway gates and hoists 
Intake gate cranes 
Powerhouse cranes 
paper 
prepared by Mr. Willey and presented 
by Donald P. Roberts, F. ASCE, at the 
ASCE Reno Convention, before a session 
Power Division 


o} the 


69 





Power development 
in the United States 


FRANK L. WEAVER, F. ASCE, Chief, Division of River Basins, Bureau of Power, Federal Power Commission, Washington 


Future needs estimated 


FIG. 1. Growth of 
electric energy re 
quirements by type 
of use in the United 
States is plotted 
from 1926 to 1959, 
and estimated to 


1980. 


Hydroelectric capacity 
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| on the rated capacity of gen How m 1 of the new thermal ca 


t normalls would be in- pacity Wil I nuclear ind how much 
in conjunction gener- conventional steam-electric depends 
largel progress made in bring 


ing nuclear wer costs down to the 


f those at conventional plants. It 


evel Oo 
} ; y ? 
monavie 0 expect the capac 
, , f 
power p ints to total about 
50 million kw in 1980, about 16 percent 


icity needed 


FIG. 2. Installed capacity of electric 
generating plants in the United States— 
utility and industrial—is plotted from 
1925 to 1959, and estimated to 1980. 


By 1980 


” common 


Kingston 
plan vith installed ea 
$40,000 and 1,350,000 kw, 
Ty 
TVA ec] 


under 


st) 


Pumped-storage and thermal projects 


The 1 


(Mh 


HO.000 kw 
nit of 500.000 
f 600.000 kw 


on 
hOn 


iwccompanying figures 
information was 


1 . 1.) 
usion of Alaska 
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LL UNUdgooe 
FIG. 3. Data are plotted for ten largest 


power producing countries for 1958. 
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$50,000 kw, of which 
Hawaii's total 


is estimated at 


present gen- 
erating ¢ ili totals about 


20.000 kw are 
potential hydro 


300.000 kw 


per capita, whose population exceeds 
3,000 000 

KwHe 
Norway 
(Canada 
United State 
=weden 


Switzeriand 


In United 
largest producers, generated 38 
the 


tion I 


1958, states 


world’s electric energ’ 


1,900 billion kwhr 


largest 


nearly 
USSR was the second 
with about 12 percent ol 
About I 


production, and 


~0 percent of the I 


19 per en 
ian production, was from hydro pl 


On a world-wide basis, hydroelectri 

energy production amounted t 

percent of tot il 

flecting the 
such 
Sweden 
main source 

Phe 


1958S Norway 
capita, ranked 


ibove 


pita. Canada 


Cu 


I inke d ~t cond ind 


FIG. 4. 
of electric energy in 
the United States 
and the USSR 
are compared, with 
predictions through 
1975 plotted. 
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Design chart for vertical 
stress under square footings 


Venti ii stres 


important role in foundation design 


ulations play an 


BENJAMIN KOO, A.M. ASCE 


Structural and Foundation Engineer . 
when a soft stratum is present at a lower 
M. H. Treadwell Company 


depth and when it is necessary to pre- 
New York, N. Y , 


dict the probable settlement under a 
loaded area Square lootings are as- 
sumed in this discussion because of their 
economy and Irequent use The follow- 


ing expression has been derived bv a 


FIG. 1. Design chart for vertical stress under square footings. 

















modification of the formula of Nathan 
M. Newmark, F.ASCE, Research Pro- 
fessor of Structural Engineering, Uni- 
versity of Illinois, giver in his paper, 
“Simplified Computation of Vertical 
Pressure in an Elastic Foundation” 
(Circular No. 24, Engineering Experi- 
ment Station, University of Illinois, 

° 


1935). 
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Experience with expansive clays in South Africa 
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Tidal waves are low in the open ocean 
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Civil Engineer’s Role in 
Urban Renewal 


4 





Discussed 
recent meet 


ASCE NEWS ae 


mutt 1 Urban Renewal was directed 

ward st the civil engineering 

Life Insurance Plan Reduces Requirements ts rightful — 
ship in city revitalization he 

new member progr i ¢ pha i . 
between September val process is primarily a 
1960. The reason for inction. Working 
in Renewal 


nneering 


| mot et . - Ur 
keep pr ive 


Administ 


D. B. Steinman, Famous Bridge Builder, Dies 


Engineers and Architects 
In Bahamas Form Society 


n Nassau 


uragement o 
g tor entry into 
“ions OL engineering 
ind illied 


Otheers 


ina 

protessions 
the grouy 

president; Cr 


izon Dobell. M. 
ind Holland G 


secretary-t 


ASCE, vice president 
Smith, A.M ASCE, 
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Electronic Computer Applications 


qeeneemeennarnaneeeeenaniags ' TIE ' UL | 


us issue Crvi, ENGINEERING con- committee or rogram Directory and 

ues its series of descriptions of appli- brary of the Structural Division’s Com 

ations of electronic computers to the so- mittee nic’ Computation. The 

lution of civi zineering problems is appearing in alternate issues (se¢ 
These descripti have been prepared th issue, page 78 


from information assem i by the Task To t the Task Comr 





Program St. 41: Beam deflections Method: 1 
Equipment: IBM 650 ng Manu 
Programmed by: State of Nebr t Walls 
Purpose: To compute the deflectior t the tenth points of the Limitations: 


span and at the pins o 


beam of variable section 

Method: Moment-area ] qu load 
Limitations: Accurate to appre ately Moo Input-output: In 
Input-Output: Input includes the span and moment f inertia S120 t 

loading conditions, and moment tput t f 

tions at the tenth points and at 

Machine details: Programmed i 

approximately 1,500 locations. Running time about 30 s turning 
Availability: Available only to tax-supported institutions fror ind minimum slidin 
the State of Neb i, Department of is, Computer Sectior Machine details: P 
Lincoln, Nebr progran 


45) 


Program St. 42: Open conduits supported by an elastic foun- Availability: A 

dation—structural 

Equipment: Basic IBM 650 Program St. 44: Retaining wall and abutment analysis program 
Programmed by: US. Army Engines strict I t Equipment: IBM 650 

Purpose: T pute the statically indeterminate shears, 1 Programmed by: Oregor te Hig 

ments, thrusts and found n pressures 1 ssarv for t str Purpose: | 


ra ae 
ifai a 


tion and subj lesig 
Method: Th« Method: | 


Limitations: T!} 


ra 


Input-output: Th: 


sumptions and report the statically ind nate s Limitations: 
Machine details: This 

system L2. Inj 

quires from 12 to 41 ] 

problem Input-output: I) 
Availability: This abstract is included through tl ourte f to be analyz 
the Corr s of I na ‘+ ‘ ry 


Machine details: P 

rds. Not 
Availability: Pre 

Program St. 43: Gravity and semi-gravity-type walls—sliding and — essing D 

overturning stability 

Equipment: Basic IBM 650 Program St. 45: Concrete column analysis 

Programmed by: U.S. Army Engineer District maha Equipment: IBM 650 

Purpose: To analyze the stability of gravity or 1l-gravity-ty pe Programmed by: State of Neb 


retal ills Purpose: To compute 
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COOUEEONDERUDOHRNOROOAEtOONNONOTEE TILL 


column subjected to ixial or combined ixial and bending loads 
in one or two directions 


Method: The 


ind direction of the 


trial-and-error solution is used to find the location 
ixis (AASHO Specifications) 

Limitations: Modular ratio equals 10. Concrete stress at 28 days 
equals 3.000 pst 


neutral 


Steel working stress equals 18,000 psi 


is limited to rectangular concrete columns 


Input-output: Input includes the dimensions of the column cro 


ction, the column, the location of steel in the 


loads. ¢ 


length of the 


column, and the apphed includes the allowable 


ixial Joads or the allowable concrete st s, the maximum concrete 


maximum le steel str maxim 
Machine details: Programm SOAP 
1,000 locations. Running 


Availability: Availabl 


Using 


minute 


Program St. 46: Box culvert analysis 
Equipment: IBM 650 
Programmed by: State of Nebraska 
Purpose: To design the box 

rete box culvert 
Method: Fram: 


iM fications 


Limitations: Allowal! 


lowabl oncrete 
quals 18,000 ps 
of M pat 

Input-output: I) 


box. Mu 


Machine details: 
t entire 2.000-« 


Availability: \ 


Program St. 47: Retaining wall—sloping surcharge 
Equipment: IBM 650 

Programmed by: (iant 

H irg. Pa 

Purpose: To 


i+ 


Limitations: 


Input-output; Ry wall; stem dimensi 
} t es; backfill weight 


illowable soil 


pressure 
footing deptl 
stress ind 
ind 
resultant 
Bell Interp: System 


pPrevis n 


Machine details: 
Requires approx tel nin. to compute foot for three 
wall height 

Availability: vailable on a cchange 
Corddr ‘arpenter, Inc., Harrisburg, Pa 


basis from Gannett 


| leming 
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Program St. 48: Beam deflection computation 

Equipment: IBM 650 

Programmed by: Detroit Edison Company 

Purpose: To compute deflections of a simple span beam loaded 
with 1 to 42 concentrated loads 

Method: The conjugate method of analysis is used 
Limitations: A maximum of 42 concentrated loads 


Input-output: Input required is the moment at each load; distance 


between loads; moment of inertia at each load, or the dimensions 


of the section at each load Output is the deflection 
Machine details: Programmed in basic machine language 


1.200 locations 


using 
Running time approximately 18 see for one prob- 
lem 

Availability: Available on a limited basis from The Detroit Edi- 
2000 Second Avenue, Detroit 26, Mich. Attention 
Comber 


son ( ‘Company 


Mr. Lloyd W 


Program St. 49: Beam shear and moment computation 
Equipment: IBM 650 
Programmed by: Th« 
Purpose: 
ih load for 
rated loads 
Method: Standard method of calculating shears and moments is 


Detroit Edison Company 
To compute end reactions, shear, and moment under 


i simple beam loaded with from 1 to 42 concen- 


used 

Limitations: A maximum of 42 concentrated loads 

Input-output: Input data consist of the span, the number of loads, 
between loads. The 
shear, and the moment 
yn is used as input to the program 


the magnitude of each load, and the distance 


output data are 


inder each load. This infe atv 


end reactions, the 


on girder desigr 


Machine details: Programmed in basic machine language 
1,700 locations. Running time is a maximum of 30 sec 


Availability: Available is in St. 48 


using 


Program St. 50: Beam constants for variable section members 
Equipment: IBM 650 with additional features 
School of Civil Engineering, Oklahoma State 


Okla 


Purpose: To compute angular flexibilities, carry-over values, and 


Programmed by 
University, Stillwater 
o compute angular load functions due to dead load, uniform 
load 
Method: Numerical integration. 

Limitations: This program is limited to beams with parabolic 


ind concentrated load for beams with parabolic haunches. 


haunches. This haunch length must be expressed to the nearest 
tenth of the span length 
Input-output: The (1) Haunch depth parameter, 


(2) haunch length parameter, (3) beam identification (svmmetri- 


input contains 
il—two haunches, unsymmetrical—one haunch). The output in- 
cludes coefficients for determining: (1) angular flexibilities at 
both ends, (2) carry-over value, (3) angular load functions at 
both ends due to dead load, uniform load, and concentrated load. 
Machine details: Programmed in SOAP, using floating decimal 
irithmetic. The High-speed storage, and in- 


dexing registers A, B, and C, are 


additional features 
used 

Availability: This program is available in Research Publication 
No. 4 (Analvsis of Continuous Beam Bridges, Vol. II), School of 
Civil Engineering, Oklahoma State University, Stillwater, Okla 


lit s Note Through an error that is much regretted the titles of two 
programs listed in the March and May issues were interchanged. Program 
St. 18 (page 81, March) is, of course, for Rigid Frame Pier Analysis, and 


Program St. 19 (page 78, May) is for Riveted Plate Girder Design.) 
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...to stand up 


PROJECT: Portion of Northwest 
Expressway just west of Cumber 
and Avenue interchange, Cook 
County, Iilinois 


OWNER: Cook County Department 


of Highways 


CONTRACTORS: Arcole Midwest 


Corp., Evanston, Illinois 


WIRE FABRIC DISTRIBUTOR: 


Chicago 


This mark tells you 
a product is made of modern, 
lependable Steel. 








under the hi-speed pounding of modern traffic 


Cook County, Illinois has opened the first section 
of its new Northwest Expressway. And, like other 
expressways built under the authority and super- 
vision of that county’s Department of Highways, 
it is steel reinforced. 

An anticipated daily count of 31,000 vehicles is 
expected on this newly opened 414-mile section 
which extends from Foster & Central Avenues to 
the Illinois Toll Highway. This figure indicates 
what this already busy strip will be subjected to as 
the traffic load gets heavier. And it points up the 
importance of building into all new roads and 
highways the strength it will take to stand up 
under the almost ceaseless pounding of modern 
hi-speed traffic in the years ahead. 

Highways reinforced with steel have a balanced 


design in that all edges and corners are fully pro- 
tected. USS American Welded Wire Fabric ac- 
complishes distributed load transfer and reduces 
stresses about 30% which accounts for the truly 
superior performance of reinforced concrete over 
non-reinforced concrete. Reinforced pavements 
provide a safe, smooth riding surface that lasts. 
USS American Welded Wire Fabric is today 
stronger than ever. Minimum tensile strength is 
now 75,000 psi and minimum yield point is now 
60,000 psi. It has reserve strength for heavier 
pounding and it is available in a completely ma- 
chine fabricated form, ready for immediate place- 
ment. For more information, write to American 
Steel & Wire, 614 Superior Avenue, N. W., Cleve- 
land 13, Ohio. USS and American are registered trad 


1 trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 
nited States Steel Export Company, Distributors Abroad 








The Younger Viewpoint 








Committee on Younger Member Publications 
Walter D. Linzing, Chairman; 4751 No. Paulina, Chicago 40, Wm. 


Zone |! Zone Il 


Donald Kowtke | Albert C. Nelson 
289 Foxhill Rood | 


Denville, N. J. Miami, Fila. 


250 N.E. 51st Street 





Walte 


mittee on 


D. Linzing, chairman of the Com- 
Y ounger Membe Publica- 


tions, is this month’s edttor 


Accelerated interest in professionalism 
Recent letters and expressions of opin- 
ion in “The Younger Viewpoint” have 
prompted a gratifying series of replies 
from our readers. It especially note- 
taking the 


worthy that engineers are 


time to read consider, and try to solve 
professional problems that civil engineers 
face in their careers. Some of the solu- 
tions have been given in detail. Letters 
have not been dashed off in a moment of 
emotionalism without an analysis of the 
situation. On the contrary, most letters 
are th of constructive criti- 
cism with suggestions for alleviating spe- 
cific situations 

The “Younger Viewpoint is not look- 
ing specifically” for “gripes” per se. Any- 
ohne can “ * about something in mag- 
nificent heights of prose, but it requires 
creative imagination to suggest remedies 
and cl Our correspondents have 
shown a real interest in the Society and 
the profession. The leaders and adminis- 
trators of ASCE may well consider some 


suggestions that are being ad- 
vanced in “The Younger Viewpoint.” Un- 
fortunately, space is limited, and several 
f the letters received this month have 
been quite long. We hope that their con- 
text has not been seriously impaired by 
editing them to fit. May we suggest that 
readers try to limit their letters to one 


or two pages? 


Suggests ASCE publish employment guide 
“To *The 


“T read the letter from Mr. Walsh 
published in the May issue, and feel I 
aun add to the discussion of graduate 
recruiting on the 
perience 
“T received my B. S. in civil engineer- 
ing in June 1958 and my M.S. in June 
1959. In my studies for both degrees I 
inked high in the class and received sev- 
eral academic honors. During the 
of 1959 I was interviewed by over 
en firms, most of them not 
civil engineering firms but organizations 
using civil engineers for plant construc- 
tion or for related fields such as aircraft 
In addition, I corresponded with several 
of the large construction firms. Only one 


Younger Viewpoint’ 


basis of personal ex- 
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Zone tll | 


William R. Walker | Judd Hull 
4600 Franklin Ave. | 6000 S. Boyle Ave 
Western Springs, Ill. Vernon, Calif. 


Zone IV 


offer came from a civil engineering firm 
The other offera were from the large 
companies utilizing civil engineers in 
related capacities. I accepted the offer 
of an aircraft firm for several reasons 
imary reason being geographical 
location 
“Several months ago I felt I would 
like to return to civil engineering as I 
had envisioned it the 
struction of structures and facilities. I 
made u of the Professional Services 
Index of Crvi. ENatneerino. I personal- 
lv visited over half a dozen of the largest 
ind best know consulting firms in New 
York Citv. The result was generally the 
same. I was told there is just enough 
work maintain the present staff. No 
is needed. Correspondence with 
has yielded no better results 
technique of going to a firm without 
knowing whether vou are wanted or not 
works well in times when jobs are more 
plentiful but in leaner times such as 
these there is a limit as to how many 
inquiries you can make before receiving 
the impression something is wrong in the 
i 
Two vears ago The Moles held a ser 
of meetings for undergraduate civil 
engineers, trying to encourage 
enter the construction field. During these 
meetings the question always aros¢ 


, 


Which firm wants us?’ The answer, ‘Con 


the pr 


design or con 


them to 


itions to see whicl 
other.” Why 
this trouble 
thing most o ilready knew 
‘We ha rk us hard to compl 
our education a e engineers 
fields vet we t search out the ) 
want or even I in agency The 
Society is quite courage stu 
dents to enter profession but does 
not follow through. Perhaps a guide to 
firms seriously interested in hiring young 
engineers could issued periodically 
This would leave 1 good deal of the 
hunting up to the individual's own initia- 
tive vet would assure him that his appli- 
cation is not just a waste of 
profession would also appear in 
light, since talk of a lack of new 
tunity 
tial of such a field. I do believe 
ciety should parti ictively 
guiding those just civil en 
gineering world 
“Harvey Kagan 
New York, N.Y 


ists doubt on the growth 


entering rhe 


A.M. ASCI 


More encouragement from members 
urged 


Younger Viewpoint’ 


tegarding recently pro- 
posed in ‘The Younger Viewpoint’ and the 


que stions 


September 1960 


failure to interest the Associate Member 
group in the Society, I do not qualify in 
the Younger Member group, but would 
like to express my opinions. 

“KByven though ASCE does more to 
promote student activity from the na- 
tional level than any other society and 
more graduates join ASCE than any oth- 
er society, I believe that the basic fault 
lies in the Society Local Sections and the 
members themselves. The ASCE head- 
juarters is doing all it can, and the facul- 
tv tres 

“However I have attended Section 
ind national meetings where the primary 
interest of the senior members attending 

meeting old friends 
They seemed to have 

student or student 


seemed to be social 
business deals, etc 
littl time for any 
might be present or pre- 
Sort of a nice to have you but 
bother me’ attitude 
many cases, students were separ 
completely as to activity, even seg 
regated on a membership attendance list 
ten tacked onto the tail of a meet- 
ng when most others were starting home 
ind, in general, disposed of where 
is little interference as | 
granted 
mur aged to attend all 


would come back 


they were 


ad wht 
nization 
in the colleges 


ions witl 


ourage all pos 


t Ssocpety en- 


stration, bu ir ¢ 


7 
florts sey 


some meetings we 


to varying de- 

parts of the country. In 

Faculty Advisers, I find 

get little or no help from their 
Members and their Branch or 

tion. I am not attempting to single 
inv Section meeting 

m, but am directing it 


general 


ber once wercor>ne in Asso 


te Member 


was a student. Show him that 


hut must go tarther back 
inted } he is a valuable men 
T t situations men 
I believe will 


M: mbers 


engineering 
in numbers, whether 
school or coming 
presents the future 
does not want it, does not 
he wall 1 i hoot 
happens te 
; Hassler 
Ad we 


Philosophy, professionalism and the 
engineer 


Among 


on professionalism 
engineer. Look for these and 
in future 
Younger Vie wpoint 
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Modei KE-Ge 


THEODOLITE 
Optical Transit 


Engineered For American Practice 


A zero-setting and repetition instrument horizontal circle gradu- K&E Theodolite Model KE-6e op- 
ated in both directions : 

2 ia erates in the same fashion and 
Leveling head joint system linkage prevents angle errors caused by 
movement between leveling head and foot plate 
Choice of erected or inverted (Model KE-6) image. 

Optical plummet built into alidade affords a complete check of 
accuracy when rotated 180°. 

Automatic indexing of vertical circle pendulum system eliminates 
need for vertical control level and assures accurate vertical angles. curves, land surveys, mining and 
Control knobs all located on one side, easily selected by touch... topographic surveys and all gen 
each clamp and tangent screw on the same coaxial shaft. eral surveyina operations 

Both horizontal and vertical circles seen simultaneously ... no need 

for switching, no mistaking one for the other. 


performs the same functions as the 
rSislalelsige Me Vaslcstalaels Me laslil time t-leler 
ing direct to .] min with 
mation to 6 sé 


running trav 


Also available: Model KE-} (inverted), and KE-le  Keuffel & Esser Co. Theodolites are designed and built for 

(erected), reading direct to 20 sec,,.., and Model KE-2. K&E by world-famous Askania-Werke of Germany. For 

(inverted), and KE-2e (erected), reading direct to | see™ further information, contact your K&E Dealer, or fill out 
and mail-the coupon below. 


er ee ne ee ree ee em ee es ee ee ee ee eS ee ee ee ee my 


KEUFFEL & ESSER CO. pept. CE-9, Hoboken, N. J. 


Please send me complete details on the KE-6e and other K&E Theodolite Models. 


1 
Name & Title 

KEUFFEL @ ESSERCO. ! 
NEW YORK + HOBOKEN, N. J. + DETROIT - CHICAGO | Company & Address 

MILWAUKEE + ST. KOUIS + DALLAS + DENVER | 
SAN FRANCISCO + LOS/ANGELES + SEATTLE - MONTREAL ee 
1 S37 
uw 


mm a me ee es ee ee ee eee ee ee 
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Cleveland builds new piers 
to win Seaway traffic... 


Designing with (iss) Steel Sheet Piling 
saves time and money 


Ready for Seaway Traffic. Cleveland's new West 6th 
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Great Lakes cities are competing with each other 
to build facilities to attract and service St. Lawrence 
Seaway traffic. The City of Cleveland was one of 
the first to start, and built the new West 3rd Street 
Pier and West 6th Street Pier to meet Seaway 
specification depths of 27 feet alongside. The West 
3rd Street Pier is 710 feet long and 509 feet wide 
and has an area of 4.1 acres. The West 6th Street 
Pier is 697 feet long, 297 feet wide and has an area 
of 4.65 acres. Both piers are constructed of USS 
Steel Sheet Piling which is utilized to enclose the 
developed area. These ptlers may well be the fore- 
runners of many similar struciures being consid- 
ered for Great Lakes ports. 


The West 6th Street Pier is the newest of the two, hav 
ing been only recently completed. For this job the 
engineers considered various types of structures but 
finally selected an anchored steel sheet pile bulkhead 
to enclose the area to be developed. Comparative bids 
proved this to be the most economical type of pier 
What's more, it could be built quickly. 

For maximum beam strength, Z-type steel sheet 
piling was chosen. The general contractor, Merritt 
Chapman & Scott Corporation, Cleveland, Ohio, 
wanted quick deliveries and service so they ordered 
USS Steel Sheet Piling. They used 2,252 tons of Z piles 
in 60-foot and 70-foot lengths. The steel sheet piling 
was driven to 33 feet of penetration beyond the 27-foot 
dredged depth. Side walls of the pier are retained with 
double channel wales and 3-inch diameter tie rod 
assemblies extending across the full width of the pier 
The front wall is anchored with wales and the tie rods 
to batter pile assemblies incorporating concrete filled 
pipe piles. A novel fender system protects the pier in 
which cored rubber inserts furnish required resilience 

Theoretical assumptions relative to horizontal pres 
sures on earth retaining structures are still undergoing 
investigation by scientists. In order to assist in the 


development of more accurate knowledge of this sub 


ject, permanent strain gauges were installed at critical 
points in the piling 

The design of these structures was under the direc- 
tion of W. J. Rogers, Director of Port Control, and 
J. H. Rowland, Commissioner of Harbors, City of 
Cleveland. The Osborn Engineering Co. of Cleveland 
were Consulting Engineers 

When you need any type of steel piling, steel sheet 
piling, H-piles, or pipe piles, call the nearest United 
States Steel office, or contact United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania 


USS is a registered trademark 


United States Stee! Corporation— Pittsburgh 
Columbia-Geneva Stee!—San Francisco 
Tennessee Coa! & iron—Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 
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This mark tells you a product is made 
of modern, dependable Steel 


Air view of the 202,257-square-foot West 6th Street Pier and to 
the left the 177,800-square-foot West 3rd Street Pier. Both 
piers constructed by Merritt-Chapman & Scott 


USS Z Piling offers strength and economy in building piers and 
bulkheads. 





Three Members Admonished for Unprofessional Conduct 


As a result ol careiul Investigation: 

y the Committee on Professional Con- 
iuct, the Board of Direction acted on 
June 20 to caution three members for 
onduct held to bx qin stionable under 
the Code of Ethics. 

Two of the cases involved th pur- 
ticipation of members in public meet- 
ings in connection with proposed engi- 
projects. The principals in 
neidents were reminded 


neering 
these separate 
that the entire } 

to unfavorable public attention w 


rofession is subje cte d 
} 


" 
t 


n individual resorts to extremes in his 
statements and actions in a controver- 
-ial situation. 

The third ease related t 1 comp 
tive bidding problem, in which 


ere extenuating reumstances 


Karl Terzaghi Award 
Established by ASCE 


ASCE will 
ment of the Karl Terzaghi Award ; 
incheon meeting to be held on Tues- 
lay, October 11, during the Boston 
Convention of the Society. This award 
which is sponsored by the Soil Mechan- 
ics and Foundation Division, will honor 
Prof. Karl Terzaghi, Honorary Member 


of the Society, three times winner of 


innounce the ¢ 


the Norman Medal, and the 
modern soil mechanics. The award 
which is expected to become one of the 
premier awards of the Society, will be 
given for outstanding contributions t« 
soil mechanics and foundation engineer- 
ing appearing in any of the Society’: 
publications. It will be given at inter- 
vals of approximately three years and 
will be accompanied by an honorariun 
f $1,500. Neither Society membershi; 
nor U. S. citizenship is a prerequisite 
for receiving the award. 
At the luncheon meeting of the Soci- 
ety on October Dr. Jorj Osterberg 
hairman of the Executive Committe: 
of the Soil Mechanics and Foundations 
Division, wil] deliver funds collected by 
the Award Committee to President 
Marston, who will declare that the 
award is formally established and that 
I] papers in any ASCE publication Will 
considered for it. Dr. Terzaghi is ex- 
ected to make a brief acknowledgment 
nd to state his views about the award. 
The award is being established by 
contributions from members of the So- 


ciety and other friends and admirers of 


84 


the conditions under whic] 
the principal was invited to quote his 
fee. He was advised to exercise the 
greate n future situations of this 
kind, to make sure in so far as possibl 
that there is no intention on the part 
the chent to compare his fee quota- 
tion with that of another engineer 
Considerable concern was manifested, 
both by the Committee and the Board, 
in the growing use of display space in 


uivertising professional engineering 
services, often in connection with con- 
struction and management. This area « 

ictivitv is being subjected to contir 

ig study with a view toward establish- 
ment of a firm poliev and guide lines 
that will be applicable throughout the 


profession, 


Dr. Terzaghi. Contributions have beer 
received from many foreign countries 
including Canada and Mexico. The Soi 
Mechanics and Foundations Divisio: 
1 a Terzaghi Award Commit 

contributions from eng 


ppointer 


ind engineering and contracting 
al sum that w 
perpetuit 
All engineers and firms interested ir 
hearing about the award are invited 
contact the Committee Chairmar 
Stanley J. Johnson, c/o Moran, Proc- 
tor, Mueser & Rutledge, 415 Mad 
Avenue, New York 17, N. ¥ 


Aid Asked in Reviewing 
Manual of Practice 


\ proposed Manual of Engineering 

Practice has been pl ired by th 
Committee on Structural Dynamics 
the Engineering Mechanics Division 
for review preceding publication by 
the Sor iety. The Manual was written 
for the use of the engineering profes- 
sion in the design of structures whic! 

re intended to be resistant in some 
degree to all the effects associated with 
the detonation of a nuclear weapor 
Manual is approved for 
Board of Direction 
will appreciate having the critical com- 
ments of the Society's membershiy 
The comments will be used in prepar 
tion of the final manuscript 

A limited number of copies of 


sefore the 


publication the 


September 1960 * 


proposed Manual are available for re- 
view on a loan basis on request to the 
Executive Secretary. The copies may 
be kept for two weeks. Comments must 
be mailed to Society headquarters be- 


fore ¢ letohe r 1 


Interesting Young People 
In Civil Engineering 
'¥ give voung peopl 


vil engineering, with the 


Correction— 
Desalizination Costs 


ir signs 
ng that 
at othe 
S30 to 83.07 ner 
What Mr 


4 ? 
Morris 


hat +t} , f 
i f rice ITO! 


ASCE Membership as of 
August 9, 1960 
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MACOMBER ALLSPANS 


set new standards for comparison 


Throughout the building industry, Macomber ALL- Get your next job scheduled early. 


SPANS are synonymous with structural quality — 
erection economy. No other structural framing 
member gives the architect such comprehensive 
design and planning data. In no other open-web-~ : 

framing does the engineer work with such tested : NEW DESIGN MANUAL 

reserve strength, unencumbered by waste weight. : ‘vant Nructersl se neon 120 tet 

And, this high-strength nailable framing brings the: 

contractor over-all erection economies otherwise : NAME. 

unobtainable. > COMPANY 

Your local Macomber Sales Representative Can Cite 2 ADORESS........ccccccssscsscsssssssssssssssesssssssesssssssvesseccesseenseseeseseesneneeseeeseenseeeee 
instances — explain why — Macomber ALLSPANS — : : 
deliver total product satisfaction. Call him today! 


MACOMBER | $s our 


CATALOG IN 
CANTON 1, OHIO SWEET’S 
Coe rcrccccccccccccccccccccccsescece|! OR WRITE 


ALLSPANS ¢ V-LOK « V-BEAMS ¢ V-GIRDERS FOR COPY 
BOWSTRING TRUSSES + ROOF DECK + STRUCTURAL STEEL 


Mail coupon for full information. 
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NOTES FROM 


THE LOCAL SECTIONS 





(Copy for these columns must be received by the fifth of the month preceding date of publication) 


ASCE CONVENTIONS 


ANNUAL CONVENTION 
Boston, Mass 


Hotel Statler 
October 10-14, 1960 


PHOENIX CONVENTION 
Phoenix, Ariz. 
Hotel Westward Ho 
April 10-14, 1961 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 16-20, 1961 


LOCAL SECTION 
MEETINGS 


Kansas City—Annual Power Confer- 
ence at the Continental Hotel, Kansas 
City, Mo., November 10 and 11 

Metropolitan—Regular monthly meet- 
ings in the Engineering Societies Build- 
ing on the third Wednesday of eac! 
month, at 7:00 p.m. New season starts in 
October. 

Philadelphia—Regular monthly 
ing at the Engineers’ Club on October 11 

Sacramento—Weekly meetings at 
Elks Temple every Tuesday, at 12 noon 

Tennessee Valley—Fall meeting at the 
Hotel Patten Chatt inoecgAa November 5 
ind 6 


District 16 Sections Form ASCE Council 


The Society's Board of Direction took 
action at the recent Reno Convention 
to give formal approval to organiza- 
tion of the District 16 Council, which is 
composed of the Colorado, Iowa, Kan- 
sas, Kansas City, Nebraska, and 
Wyoming Sections. The first 
meeting of the District 16 Council 
3oard was held at Omaha, Nebr., on 
April 29. At this meeting N. T. Veatch, 
ASCE Director for District 16, re- 
ported that all the Sections in District 
16 had adopted the proposed constitu- 
tions and by-laws. Forthcoming ASCE 
elections, proposed changes in District 
and Zone boundaries, financial and 
membership problems were discussed 
the all-day meeting. It was apparent to 
all who attended that a much closer 
relationship is now possible between 
the executive committees of the respec- 


Beal 
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consolidating Dist ri 
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on Society affairs and rela 
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membership of the Sections, 


irthering ASC] 

The District 
sists of the following delegate 

iam R. Gibbs (Kansas City Section 
chairman: Elwood R Leeson (Kansas 
Section), vice chairman; Merwin D. 
(lowa Section), secretary 
W. A. Clevenger (Colorado 
Nathaniel] Jeezley (Ne 
braska Section) : Be reman 


(Wyoming Section 


, 
I ougal 


treasurer 


Section): 


John M. Kyle (upper photo, left) chief 
engineer of the Port of New York Author- 
ity, receives the Metropolitan Section’s 
Metropolitan Engineer of the Year 
Award from the retiring president of the 
Section, Michael Salgo. An account of 
the meeting appeared in the July issue. 


John F. Laboon (upper photo, right) ex- 
ecutive director and chief engineer of 
the Allegheny County Sanitary Author- 
ity, was hailed by the Pittsburgh Section 
as “Engineer of the Year” at a testi- 
monial dinner given in recognition of 
his “unusual, novel and outstanding 
engineering achievements.” Here he re- 
ceives his certificate of award from 
Michael A. Gross, president of the Sec- 
tion. Mr. Laboon was guiding light of 
Pittsburgh's famous new $100 million 
disposal which won 
Honorable Mention in the recent Out- 
standing Civil Engineering Achievement 
Competition (June issue, page 45). 


sewage plant, 
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Civil engineers at Ft. Belvoir, Va., re- 
cently were host to the National Capital 
Section at a Saturday morning inspec- 
tion and luncheon. Gen. Gerald E. 
Galloway, F.ASCE, in front row center, 
is commanding general at the base, 
while Col. William A. Sundlof, M.ASCE, 
front row left. arranged the fine pro- 
gram. The Mechanical and Technical Di- 
vision put on a show of the construction 
equipment used to train army engineer 
troops, followed by an inspection of the 
Division’s various special activities. 
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You're looking at the new Gatwick Airport hangar 
near London—and at a conception in design and 
construction as modern as tomorrow. Gatwick is 
framed by three-dimensional trusses of precast, pre- 
stressed concrete... trusses which span 110 feet, yet 
weigh just 22 pounds per square foot — a saving ranging 
from one-third to one-half over “‘conventional’’ ma- 
terials. This opens the door to solid potential cost 
savings in future construction. 


The Gatwick application is but one of many in 
which the know-how of top designers, working with 
prestressed concrete, is shaping the future of building 
the world over. Industria! plants, bridges, warehouses, 
schools, stores, banks, piers... whatever your appli- 
cation, you can keep pace with advances in pre- 
stressed concrete technology without cost or obliga- 
tion. Just fill out and mail the coupon. 


possiehieyvln any ptagegenente pelea 


‘"REYSSINET AFFILIATES, P.O. Box 51, New York 5, N. Y CE 


a at ESS 4 PS an Y ! Gentlemen: Please send me forthcoming issues of PRESTRESSED CONCRETE NEWS, 


I featuring recent construction developments. 
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Freyssinet—famous the world over 
for high standards, design economy, 
speed of construction. City 
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WHEN YOU NEED A BUILDING FAST 


me it with steel to keep work 


Other trades can move in quickly when you build with steel. Fabricated 
in the shop, structural steel arrives at the site ready to go into place. No 
expensive, time-wasting extra field operations. No form work. No new 
skills during construction. 

In a surprisingly short time, your steel framework is erected. And 
even before the framework is completed, other trades can get started. 
Floors, curtain walls, electric wiring, plumbing—everything that makes a 
building habitable—can be installed more quickly. Your client moves in 
much sooner. 

Your structural steel fabricator can get you all the structural steel 
shapes you need. And fabricate them just the way you need them. Let 
him show you what he can do. You'll be glad you did. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


Export Distributor: Bethlehem Steel Export Corporation THEEHE 
‘ 


BETHLEHEM STEEL Riva 
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A Corps of Engineers report on inland waterways sent 
to the Senate Select Committee on Water Resources this 
month (September) is one of the most powerful argu- 
ments ever presented as to the value of the nation’s 140- 
vear investment of $2.8 billion in its waterways. Key 
point: The average annual increase in waterways freight 
tonnage over the past 11 years—78 billion ton-muiles 
is the equivalent of adding a new transcontinental rail- 
road, 2,600 miles long, to the nation’s system each ye 
Railroads as they now exist could not even absorb the an- 
nual increase—much less the basic tonnage—without hugs 
additional investments. The report suggests the US 
might spend another $7.9 bilhon on waterways to enablk 
them to handle increases to the year 2000 

Indicative of the strength of the construction market 
developed by inland waterways is the result of a second- 
quarter survey of new industrial plant facilities, com- 
pleted by the American Waterways Operators, Inc. The 
survey shows 56 new industrial plants to be serviced from 
the waterways were either under construction or planned 
in the second quarter of 1960. That brings the total of 
such installations built or planned since 1952 to 3,320, 
according to the AWO. Some 43 percent of these were fo: 
the chemical, petrochemical, and petroleum industries 


> > > 


Can you force a city to spend money for pollution 
abatement—after taxpayers have voted down a proposed 
bond issue to finance such a program? It’s a question of 
interest both to engineers and legal experts, in view of 
the request of the Department of Health, Education & 
Welfare that the Department of Justice bring such action 
against the City of St. Joseph, Mo. Since the suit woul 
be the first under the Federal Water Pollution Contro 
Act, it would be a test case. The background is that a 
year ago HEW ordered St. Joseph to end dumping raw 


sewage into the Missouri River and set a timetable call- 


i 
i 
] 
i 


ing for a bond election this year, with construction of a 
disposal plant completed by 1963. But voters flatly re- 
jected the bond issue proposal, thus blocking further 
city action. Some lawyers in Washington suggest 

the only answer may be injunctions against each of the 
city’s 78,000-odd residents 


. * > 


Photogrammetrists have decided to “go professional” 
immediately—that is, to follow the lead provided by 
ASCE and refuse to bid competitively for photogram- 
metric work. A policy to this effect has been adopted by 
the Association of Professional Photogrammmetrists 
(which has headquarters in Washington), and members 
are urged to seek to meet licensing requirements. The 
APP action follows ASCE re-affirmation of its position 
that certain aspects of surveying (including photogram- 
metric mapping) are professional engineering activities 


. * * 


Establishment of a new Corps of Engineers Ballistic 
Missile Construction Office (CEBMCO) at Los Angeles 
is both an answer by the Corps to criticisms of alleged 
lags in missile base construction, and a major change in 
the operating policies of the Corps. Brig. Gen. Alvin C. 
Welling, commanding CEBMCO, has direct access to 


the Chief's office, direct authority over all ballistic base 
construction—cutting out traditional Division and Dis 
trict office authority—will let all future contracts, handle 
ill supervision of construction operations, and can author- 
ize chanzes directly. General Welling will also be re- 
sponsible for experiment il construction at Vande nberg 
AFB. The initial staff is set at 175 officer nd civilians 
in ev f 

many as 2,000. 

On the subject of that criticism, it 
Air Force behind-the-seenes comment was 
ind even included the strong suggest 
Civil Engineer Corps ought to | 
base construction. The C 
irgues that tl 
actual delay 
trouble is 
as well as const 
—building the 


designed—whu 


| engineers are included u e ten 
1 Federal Urban Renewal Council, | 
tenewal Administration, ever 
onsider the fa 
beginning to embrace 
of community devel 
tem ol mass 


middle 


Allocation of the full $2.2 bilhor i | for Inter- 
state Highway work in t fiscal ve lus $693.8 
million for prin 
promises a m 
next sever 
the Highway Trust 
fects of a Congression 
spending in 1958. Con 
nouncement 
fiscal 1961 
tors a solid base for 
million is authorized 
depends partly « 
Roads is holding b 


pletion of census rey 


Worried over what it calls a nationwide shi 
radiological health specialists, the US. Public Healt} 
Service held a three-day meeting in August at Princeton 
NJ., to explore methods of reducing the shortage. Som«e 


, } 
f 


100 representatives of universiti professional societie 


and government services atten Rapid expansion of 
the use of atomic energy and other radiation sources 

the healing arts and in industry are causes for the short 
age, said PHS. Schools of engineering, medicine and pub- 


lic health must aid the program, it was concluded 
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“Look Mom, a big Pineapple” 


Youngsters inbound to the Port of Honolulu have been 
shouting this phrase since 1927 . . . the year CB&I built ‘the 
pineapple”. . . one of Hawaii’s most eye-catching landmarks. 


The imagination and Craftsmanship in Steel which created 
this unique water storage tank for the Hawaiian Pineapple 
Company more than 30 years ago are inherent in 

each structure built by CB&I today. 


At CB&I, the individual talents of research, engineering, 
fabrication and erection specialists are skillfully blended 
to build the very best . . . whatever the structure... 
however it will serve. These coordinated services 

are available to you . . . anywhere in the world! 


Write for the brochure: ‘‘ Tanks That Advertise.”’ 


CHICAGO Brioce & IRON COMPANY 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





News Briefs .. . 





Manpower Shortage Studied at ASEE Annual Meeting 


les attended the 68th an- into engineering technology.’ 

the American Society for Dr. Theodore von Karman, Hon. M 
lucation, held at Purdue ASCE, chairman of the Advisory Group 
last week in June. This for Aeronautical Research and Develop- 
NATO, told the meeting that 


\ooling for engineers must include more 


is said to have set new 

ittendance as well as for scope 

of discussion, which was mater) mut tl it must take 
problems of engineering T 


tage of trained man- only v f ers to st 


ol 
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old 


ized shortage of en- 


rplanes—that 
ry call hardware 
10T iddresses of 


of the Ford 


rgmann 


tional concept 


ibove bare subsis- 

principal efforts 

will have te ‘ 1 ! eans to make 

ir ASI E st idy I tribute tl un,’ said We 
hn tion, President n t that the cr ve technology 
Henninger i will con- 


illing proportion 
aduate il 
1dua 


of gr 


Israel Develops New Port and City 


The Israeli Government is developing a new port and city at Ashod, 65 miles south 
of Haifa. A master plan for port development, prepared by Frederic R. Harris, Inc., 
of New York, calls for a first phase of 16 ship berths and ultimate enlargement to 30 
berths. Breakwater protection will be required as the new harbor is on the open sea. 
The main breakwater will have a length of 7.500 ft and a maximum depth of 50 ft: 
a supplemental breakwater will be 3,000 ft long. Rock will form the core of the break- 
water with tetrapods up to 40 tons in weight serving as armor. It is expected that the 
harbor will be ready for shipping citrus fruit by October 1963. 
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survive, this industrialized fraction of the 
world will have to share its knowledge 
ind take the responsibility of dis- 
covering new knowledge. It is readily ap- 
rent that man has not even begun to 
his future engineering problems.’ 
nation’s mounting requirements 
engineers are to be met, substantially 
reased numbers of engineering teach 
t und in the next decade At 
is “relatively little activity” 
engineering schools to re- 
p new tea hers, cording 
cke, of Notre Dame Uni 
ke 8 report summar- 
study of engineering 
in ASEE committer 
Foundati National 

Foundation grants, 
ASKE estimates that | 1067 
engineering colleges will need 
re engineering teachers. Their 
rage $12,500 in 1967 
rage 


m and 


iverage, 
Hazen, of the husetts In 
f Technology, tirman of the 
committee 
meeting Dr. Von Karmar 
tute of Tec! 
ynamicist, received the organiza- 
Lamme Medal for “distinguished 


tributions to engineering education 


inolog 


\. Walker resident 
te University, is the new 
e ASEE. The newly elect- 
\ Dean Melvin R 
Lohmann, of Oklahoma State University, 
ind Prof. Newman A. Hall, of Yale Uni- 
The other officers are W. Leigh- 
Collins ‘} secretary, and 

idel W. I treasurer. 


ice presidents 


Bridge Over Lake Maracaibo 


The government of Venezuela is con- 
structing a 5.5-mile bridge over Lake 
Maracaibo at an estimated cost of $80 
million. The reinforced concrete structure, 
which will span the lake at a point 5 miles 
south of the port of Maracaibo, will have 
two 24-ft-wide lanes for motor vehicles 
separated by a 4-ft-wide central strip 
Sidew ilks 3 ft wide will run along both 
lane 8 

Five spans in the middle of the chan- 
nel, each 771 ft wide , will allow the larg- 
est tankers afloat to navigate under the 
bridge. At this point the height from the 
surface of the water to the roadway will 
be 165 ft. 

Completion of the bridge is scheduled 
for 1962 
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New WRI Building 
Design Handbook 


A Building Design Handbook has been 
iblished by the 
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raise them into position 


Coliseum Century 21, major theme structure of Seattle’s 1962 Exposition, will have 


one of the largest aluminum roofs ever built. formed of four hyperbolic-paraboloids. 
It is shown here in artist's sketch. 


Aluminum Roof for Seattle Coliseum 


largest | 


ind most s 


built 


vectacular 
will 


\ 


proximately he 


More 


anels 


stories) above 


11 t floor 
than 39,000 aluminum sandwich 
4 x 8 ft) and 120,000 lb of ex- 
trusions will be used. The extrusions will 
form a grid into which the panels will be 
fitted. The aluminum panels 
designed to offer acoustical control, 
insulation and structural strength 

Paul Thiry, of Seattle, is 


sweep 
th acres of Coliseum 
$4,000,000 major theme 
ructure for Seattle’s Century 21 Exposi- 
tion, to be held in 1962. 

The massive Coliseum 
formed of 
These four 
pended from 
concrete 
Phe i ! 
rest mainly on 


forced 
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sandwich 


roof will be 
hyperbolic-paraboloids 
f sections will be sus- 
’ of cables fastened to 
ms and steel trusses. 
in turn, will 
r huge tripods of rein- 

roof will rise to 
will be 110 ft 


ire 


f 
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architect for 
Coliseum ; Peter Hostmark and Asso- 
ciates, the structural engineers; and the 
Howard 8S. Wright Construction Co., of 
Seattle, the general contracor. The alumi- 

m roof will be d by the Rev- 
nolds Metals Co 
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edge 1 
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Hydraulic Duet Raises Roof 
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Prudential is building the 
ited on Plane 
Academy Sts., to help alleviate Newark’s 
downtown parking problem. Voorhees 
Walker, Smith, Smith & Haines, are the 
architects, and Gage and Martinson the 
engineers. The contractor was the Frank 
Briscoe Co., and the subcontractor the 
Lift-Slab Corp., of New York. 
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World’s Largest Plate Stretcher Installed 


This 30.000,000-lb plate stretcher has been installed by the 
Kaiser Aluminum Chemical Corporation at its Ravenswood, W. 
Va., plant. The largest machine of its type in the world. it is 
capable of stretching aluminum plate up to 6 in. thick and 160 
in. wide, and can handle material with a maximum cross sec- 
tion of 640 sq in. Components of the stretcher were produced 
by Hydraulik of Duisburg, Germany. Two castings. each 
weighing 132 tons. were the important pieces to form each of 
the stretcher heads with the two units mounted on very accu- 
rately placed railway track. Forged steel working columns 42 
in. in diameter and 35 ft long on each side of the machine con- 
trol the movement of the heads. The stretcher is mounted on a 
rectangular reinforced concrete foundation on gravelly sand 
compacted to 95 percent of optimum density. Design of the 
stretcher was performed by Kaiser Aluminum’s Advanced En- 
gineering Design Division under the direction of A. Dean Smith. 
Field supervision was headed by R. C. Wilson and construction 
done by the Henry J. Kaiser Construction Co. 





July Construction Spending 
Below Last Year's Level 


The value of new construction put in 
place in July amounted to $5.2 billion, 
according to preliminary estimates of the 
Bureau of the Census of the U. 8. Depart- 
ment of Commerce. Although this 
amount was 3 percent above the June 
1960 level—approximately the normal in- 
crease between June and July—it was 4 
percent below the July 1959 level. Both 
private and public spending for construc- 
tion this July were above the June level 
but down from last July—private con- 
struction by 3 percent and public con- 
struction by 6 percent. 

Cumulative expenditures for the first 
seven months of 1960 amounted to $30.4 
billion, which was 2 percent below the 
$31.2 billion expended in the first seven 
months of 1959 

The physical volume of construction in 
the first seven months of 1960 was also 
down from last year. Measured in terms 
of the seasonally adjusted annual rate in 
constant 1947-1949 dollars, the physical 

lume of construction declined 6 per- 

nt. The physical volume of private 
onstruction in July 1960 was 5 per- 
cent less than in July 1959 and, in the 
same period, total public construction de- 
clined by 7 percent 


A-36 Specification Available 


tecent adoption by the American So- 
ciety for Testing Materials of a new spe- 
cification for structural steel (ASTM Spe- 
cification A-36) is recognized by the 
American Institute of Steel Construction 
in a supplement to the current AISC Spe- 
cification for the Design, Fabrication and 
Erection of Structural Steel for Build- 
ings. This supplement is intended to 
serve until the specification is revised to 
incorporate numerous advancements 
made possible through recent intensive 
research, 


94 


cted that the 


avail ible 


complete 
within a year's 
Among other things, it will provide 
for use of various grades of high strength 
steel in addition to these provisions for 
\-36 steel. The supplement on 
vailable without 


the new 


cost from 


4-36 steel is 
the American Institute of Steel Construc- 


tion, 101 Park Ave 


, New York 17, N. Y 


Storage City Built Under 
The Gulf of Mexico 


The world’s first underwater 
city” recently became a reality 
300 ft off St. Petersburg Beact 
of Gulf of Mexico waters, th 
facility will be used by St. Peter 
cache emergency supplies of water 
medicines and food in the event 
enemy attack or a natural catastrop! 

Two 10,000-gal tanks, forerunn 
m llion-gallon containers to be constru 
ed in the immediate f 
ered 
specially designed con 
below the water, these tank 
liquids, fuel food and medical sup; 
for the community in the event of a 
nado, hurricane, nuclear attack or other 
disaster that could wipe out above-land 
supplies. The below-water supplies can br 
pumped to shore-based points on land in 
less than an hour. The practical realiza 
tion of this first installation open 
military and civilian uses 

Since the tanks are completely sub- 
merged, the new storage system is radia- 
tion proof and also safe from atmos- 
pheric fall-out hazards. The tanks are vir 
tually blast proof. Only a direct hit will 
shatter the newly designed rubberized 
fabric coating that is said to be stronger 
than steel. 

Economy of operation as well as safety 
was also stressed. It is estimated that 
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many commodities in under- 

would cost approximately 

If the amount of conventional above- 
ground storage facilities. 

Fully loaded tanks can be easily towed 

sea-going tugs from foreign or domes 

ports and then lowered below the 

ice of the water to their cradles. Also 

illy loaded tanks can be moved from 


place to another, by sub- 


jet-turbine-powered helicop- 

jue project was pioneered by 

iel & Storage Co., Washington 
estone Tire & Rubber Co 

0 and the Global Marine En 
Los Angeles, Calif 


West Virginia Registration 
Board Adds Classification 
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ractice of professional engineering 

State of West Virginia within the 

meaning and intent of the law includes 


inv professional service, 


} 


such as consul- 
plan- 
ning, design, in connection with any pub- 


lic or private utilities, structures, build- 


ition, imvestigation, evaluation 


ings, machines, equipment, processes, 
work or projects, in which the public 
welfare is concerned, when such profes- 
sional service requires the application of 


engineering principles and data. 
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VAIONT 


CONCRETING WAS COMPLETED 
in August on Vaiont Dam, said to be 
the world’s highest arch dam. More 
precisely, the Vaiont Dam is a “dome” 
structure with a perimetral joint along 
the abutment. It is located on the 
Vaiont, a tributary of the Piave River, 
near Belluno, in northeastern Italy. 

Total height of the dam is 261 m 
(858 ft). It has a crest arch radius 
of 106 m (348 ft), reducing to 25 m (82 
ft) near the base. The top thickness is 
3.60 m (11.8 ft), and the base thick- 
ness 23.20 m (76.1 ft). The concrete vol- 
ume is 352,000 m* (460,000 cu yd). 
Stone aggregate was produced some 
1,400 m (4,600 ft) from the dam site 
ind transported by an aerial tramway 
with a 330-m (1,080-ft) rise to a con- 
crete pl int at the top ol the dam. Tilt- 
ing mixers delivered concrete to a hop- 
per truck for haul to a cablewav with 
436-m (1,432-ft) span, which placed the 
concrete, 

The dam was designed by Carlo Se- 
menza, F. ASCE, director, Societa 
Adriatica di Elettricita of Venice, and 

ilt for that organization 





U.S. Coast Survey Reorganizes For Improved Research 


™~ 


Frederick Il 
Mueller has announced a reorganization 
of the U. S Coast and Geodetic Survey 
which provides for major shifts in pro- 
gram direction and emphasis in the areas 
of scientific research and oceanography. 
These changes streamline and strength- 
the organizational structure of the 
Survey, the oldest scientific bureau in 
government,” Secretary Mueller said. 

The changes are centered in two newly 

eated offices the Office of Researcl 
Development, and the Office of 
Oceanography. 


The Office of 


Commerce 


cretaryv ol 


t 
eu 


ine 


Research 


nent will conduct 


and Develop- 
basic research in the 
uth science fields of the Survey's work, 


Giant Cement Kiln 


largest wet-process rotary cement 
kiln in Western Hemisphere was re- 
ently shipped from Milwaukee to Loma 
Negra S.A. Compania Industrial in Ar- 
Furnished by Allis-Chalmers In- 
ternational, as part of the company ’s $7.2 
program, the 
ent was shipped in 59 sections. Measur- 

ing 18 ft 6 in. by 17 ft by 18 ft 6 in. by 610 
ft, the new kiln will increase yearly ce- 
tion by 730,000 tons at the 

South American plant. Its capacity will 
be 48,000 sacks (each 94 pounds) per day 
Loma Negra is the largest 


tne 


gentina 


million expansion equip- 


ment produ 


cement-pro- 


ind coordinate and 
search and development 
the technical divisions. Working closely 
with the Survey’s technical] staff, scien- 
tists in related fields in other parts of the 
government 


ssist in applied re 
conducted by 


in universities and researc! 
institutions, and in private industry, the 
Office of Research and Development is 
expected to become the focal point for 
and disseminating up-to-the- 
information on smentific 
tivities in 


gathering 


minute research 


the fields of oceanography, 


geodesy, geophysics photogrammetry 


nd cartogr phy 
ce inography will be re- 
comprehensive program 


broad 


s, and a 


Shipped to Argentina 


ducing 
Port 


ation 


company n South America 


at the ce sti- 
unloading 


ing made 
direct 

irgo, it 
and build a spur fo 
railroad siding. Design and manufac- 
Allis-Chalmers 


with an eve » the ex- 


story is be 
To handk 
the 8,000,000-lb « 
dredge 


+} 


Was necessary to 


a new sliy 


equipment Dy 
made 
difficult 


The St 


transportation | roblen 
Lawrence Se 


ucle 


from Great Lakes ports. 


ved iway, wit 


7-{t depth, m 


Financing of cement mull 
through a $5,900,000 credit extended by 
the United States Ex- 

port-Import Bank 

Allis-Chalmers ex- 

tended an additional 

credit of $1,300,000 

The $7,200,000 total 


includes transporta- 


' 


was 


costs 


Welders are seen 
at work on an en- 
ormous wet - pro- 
cess rotary cement 
kiln. When the kiln 
was finished it was 
shipped in 59 sec- 
tions from Allis- 
Chalmers head- 
quarters in Mil- 
waukee to Loma 
Negra S. A. Com- 
pania Industrial 
Argentina. 
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plex of programs related to the sea 
one of man’s major environmental ele- 
This Office, which will comprise all 
wtivities and all 
such 
for an expanded 
field of oceanography 
for the next 


Lan ha il oceanbograpnl 


supporting facilities for 
will be the framework 
the 


is planned 


activilies, 


program in 


whic ten years 


Forecasting Service 
For Cement Users 


ither-forecasting 
nent has been ini- 
Portland 


cialized service of its 


Cement 


cement indust 
istomers in 
d States 


whic h 


! teorologists 
long rang? fore wilting 


Bill Authorizes 120 
Water Resources Works 


us been 


of Engineer 

d 120 flood control, nav- 
ition and other 

5° 


located in 37 
ler 


; ’ 


$1,385,694 300 un 


water resour 
ym bill 

ding the 

ver basin devel- 


expen 


i Ww projects given 
green light include 


vements, 


56 navigation im 
$203,519300; 44 
flood control projects, costing $277,589,- 
200 ind 9 heach 
osting $22,345,800. 

Among the 


costing 


erosion control works 


new projects vuthori- 


zations for deepening 17 Great Lakes har- 


were 


CIVIL ENGINEERING 





hors to St. Lawrence Seaway channel 
standards at an estimated cost of $87,000,- 
(0), of which local interests would pay 
$12,000,000 and the Federal Government 
the remainder. The harbors slated for 
extend from Duluth on 
Lake Superior to Ror hester on Lake On- 


tare 


improvement 


APWA Designates 
Public Works Week 


A publy 


iwareness of the 


education program to create 
importance of 

iblic works to Americans, and particu- 
larly to those living in urban areas, has 
been launched by the American Public 
Works Asso with 
Kiwanis International According to 
APWA President Jean L. Vincenz, 
Fr. ASCE, the program will be highlighted 
by the observance of National Public 
Works Week, October 2-8 


It is hoped that the program will help 


greater 


lation in cooperation 


rouse an interest in young people in pur- 
suing in public Another 
objective of the program is to keep the 


work 


sreers service 


iblic informed of the 


important 
ng done by their public servants 
As part ot the Publie Works Week ob- 

servance, the top ten “Public Works Men 

of the Year 


ommittee of th 


will be selected by 


APWA 


i special 


New Port for Miami 


Construction 


will start this fall on the 
new $20 million Port of Miami, a com- 
' 1 for 32 vears. The 
objective of the 7 ct is Miami's de- 
center of the 
The new facilities also will attract 

shipping requiring 
methods and speedy materials handling 

Combining functional beauty and easy 


" ; 
inity planners 


velopment as the cruise 
world 


f eight ultramodern 


essibility with efficient operation, the 
’ include three major operating 
ireas about a mile from Miami's down- 
town section. One will incorporate port 
service facilities and modern cargo han- 
dling; the second, five buildings of mari- 
time office space; and the third, a passen- 
ger terminal with capacity to process 
three 500-passenger cruise ships through 
ustoms simultaneously. Another 
tial feature of the marins 
will be a rail and vehicular causeway 
linking the port island with the main- 


land and Miami's in-process expressway 


essen- 
development 


system 


ted to start in 
with dredging and fill work set 
tor comple tion in the first vear. Site plan- 
ning, bulkheading, and 
the bridge to the mainland will be finished 
in the second 


Construc tion 18 exper 
October 


construction of 


year, with operation of a 
anticipated by late 1962 
The passenger terminal facilities will be 
erected during the third year, and transit 
shed and warehouse building will be com- 
pleted by the end of the fifth year 


‘usable port” 
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EXAMGEM No. 14 was a simple exer- 
ise for young bridge engineers who had 
learned all about centers of floating cais- 
sons. The barge (Fig. 1) had the 
B, C,G and M 


(; was the 


saAmCc 
centers 
center of mass of the barg: 
Its location not being given, careful can- 
didates pointed out the omission and 
stated their assumption, usually at cen- 
troid of barge. For stability moments, the 
weight of the barge can be concentrated 
it G, 25{ft below deck center at D 

B was the enter of buovanc ff located 
it the centroid of the trapezoidal sec- 
tion of displacement. The resultant of all 
on the barge is the weight 
acting upward thru 


water pressure 
of the displaced water 
B 

enter of kuoyancy for the 
barge when even on thetkeel, that is, on 
the axis at middraft. For a 50 x 20 barge 
displacing 105 tons in fresh water (anoth- 
er assumption to be stated), the draft was 


C was the 


105) (2000 
20)(62.4 


S66 It 


1 683 


metacenter M 
intersection of a vertical 
axis thru C, G and D. It 
i vessel heels, the 


tangular hull being 


important 1s the 
us the 
thru B with the 
moves very little as 


relation for 
(1 


the metacentric height CM, 
the draft, and f is the 
heel measured on the side of the barge 
In this problem f is also the freeboard 
1.634 so with the giv- 
computes CM 


in which m is 


bh is the beam, d is 


ind equal to 5-d 
en 0b 20, | q l 





Water surface 1 | 


uid iaiaieeiitesaaacieae 
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10.035 ft. Subtracting CD will obtain MD 

6.718. 

We are now ready to take stability mo- 
ments about D. The arms for the forces 
it G and B are the horizontal projections 
of GD and MD, computed from the sine 
of the heel angle, tan 2f/b, hence 
ha + (2) 4x2) = (105)( 1.084) + (98)(0.403 

62 = 153.27 
z = 25.55 ft 

Frankly, few used the metacenter cor- 
rectly, For example, one used the close 
ipproximation m = b?/12d=99 ft and 
then computed the righting moment from 
inother approximation M = 2/mW/b = 
171 ft-ton. Equating this to the boom 
moment 6z, he found z= 285 ft, a 12 
percent error. For a smaller heel, he 
would have been close by this method. 

Most solutions attempted to coordi- 
nate the center of the trapezoid B rela- 
tive to the moment center D; it was easy 
to slip or get lost in the series of little 
triangles. Those with more know-how di- 

ided the displacement by the dotted 
line, so as to have a rectangular area of 
b(d-f) and a triangular area of bf, repre- 
senting buoyancies of 54 and 51 tons, re- 
spectively. Centers of these simpler areas 
were easily found and projected on DL 
so that this moment equation could be 


solved 
(51) (2.938 (54) (0.667) + 


(98 ) (0.403 


6c = 


Some pity might be expressed for those 
who supposed the meatacenter of a vessel 
was in the galley and the center of buoy- 
incy in the wardroom mess. They tried 
triangular pressures on 

ich plane of the hull! 

Gem quality is measured for this prob- 
lem by the relative ease of the easiest 
way and the time penalty against other 
ways. Rationality of the two assumptions 
rewarded. 


to re solve the 


should also be 


EXAMGEM No. 16 

Before leaving the subject of barges, 
here’s a 17-year-old reminder that a barge 
is a structure. 

Carrying two uniformly distributed 
deck loads (Fig, 2), a barge weighing 
1,000 Ib per ft draws 2 ft, both fore and 
aft. Considering the barge as a longitudi- 
nal beam, draw and dimension its shear 
ind moment diagrams. 


FIG. 1. Metacenter 
M serves to find 
maximum boom, 
x-DL, to lift 5-ton 
parcel from the 
dock. 


FIG. 2. This barge is also a beam sup- 
porting 12- and 20-ton distributed loads. 
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FOR LONG OR SHORT SPANS— 


Steel is best for bridges... 


AND THE COMBINATION OF (iss) HIGH-STRENGTH STEEL WITH CARBON 
STRUCTURAL STEEL CUTS WEIGHT, REDUCES COSTS AND INCREASES CLEARANCES 


Here are three cases where the use of USS Man-TEN 
Brand of High-Strength Steel in short-span bridges 
resulted in weight reductions up to 29%, and substan- 
tial savings in cost. The depth of the stringers was 
reduced from 36 inches to 33 inches in some instances, 
by designing to permissable allowable stresses of 24,000 
psi for USS Man-TEN Steel compared to 18,000 psi 
for A-7 steel. 

All three jobs are parts of the Penn-Lincoln Parkway 


East in downtown Pittsburgh. A total of 4,250 tons of 


USS High-Strength Steel combined with 695 tons of A-7 
steel, using both strength levels as good design dictated, 
were used to construct these modern over-passes and 
elevated structures. The designer and engineers were 
Richardson, Gordon & Associates, Pittsburgh, and the 
General Contractor, Fabricator and Erector was Fort 


United States Steel makes steel of high-strength 
levels for a wide variety of applications: USS Man- 
Ten, USS Cor-Ten, USS Tri-TEn Brands (50,000 
psi minimum yield point), USS ‘“T-1” Constructional 
Alloy Steel (100,000 psi minimum yield strength), in 
addition to a complete range of carbon and stainless 
steels. For more information, write United States Steel, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 


USS, MAN-TEN, COR-TEN, TRI-TEN 
and “‘T’-1"’ are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Coiumbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Steel Export Company 


United States Steel 


Pitt Bridge Works, Pittsburgh, Pa. Concrete Con- 
tractor: John F. Casey Company, Pittsburgh, Pa. 


4 COST REDUCTION. A typical 54-foot USS MAN-TEN Stee! wide flange structural (33 inches deep) used as a stringer in this section costs $41.85 less 
than one made of A-7 steel (36 inches deep). With 28 spans and 140 such stringers between Stanwix and Grant Streets, in Pittsburgh's Penn-Lincoin 
Parkway, the total saving in favor of USS MAN-TEN High-Strength Stee! is $5,859. Weight savings were 234% in the stringers, and their depth was 
reduced three inches compared to the depth of the member that would have been required had A-7 steel been specified. Deflection requirements of the 
end cross girders in this, as well as other portions of this part of the Parkway, were such that A-7 steel was the more economical grade for these parts. 

Material costs (f.0.b. mill) and weight savings calculated by United States Steel. 


29% WEIGHT SAVING. This curved ramp off Grant Street has 7 spans 
of 65 feet and 1 span of 77 feet using 850 tons of USS MAN-TEN High- 
Strength Steel and 100 tons of A-7 steel. Simple rolled beams of high- 
strength steel were possible instead of built-up plate girders of A-7 steel. 
This is responsible for a large reduction in weight and cost. Again, due 
to deflection requirements, cross members were A-7 steel 
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GREATER STRENGTH—MORE CLEARANCE. Westbound Parkway 
ramp near 10th Street, crossing B&O freight yards. A good application 
where MAN-TEN High-Strength Steel reduced the depth of the girders, 
providing greater clearance. This section has 12 spans: 9 simple span 
plate girders 130’ x 66” deep and 3 anchor plate girder spans with can- 
tilever arms 180’ to 199’ end to end x 66” deep. 3,100 tons of MAN-TEN 
Steel were used in the girders and 560 tons of A-7 steel were used for 
expansion dams, diaphragms and shear locks. Weight savings estimated 
—about 26%. 
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Master plan for NCE . 
The New 


Education has given its 


Le 


approval to the 


Jersey State artment ot 


basic suggestions contained in a master 


plan for an expanded Newa College 
Engineering outlined recently by 
pace utilization consultants, 
, Lieberfeld and Heldman, Inc. The 
in calls for admission of 7,000 students 
1965 and for 12,000 by 1975, in addi- 
to finding 178 additional 
members by the 


the se 


quahfied 
first target vear 
ind 275 more by ond 
stage of e plan i 
$7,000,000 allocated to 
$66,800,000 public 


ved bv por ir vote n 


NCI 
colleges bond issue 
. ‘ last Nov 


Nuclear engineering curriculum 

Beginning this fall the 
New York 
ing will 


I Graduate Divi- 
Unive suly College 


“the dept} 


sion of the 


of Engines increase 

” of its program in nuclear engi- 

in expanded 

ollege will offer the degree of 

Engineering Science for idents m 
field. One of the first 


United States to offer s 


program, the 
Doctor of 


4) OFr- 


tion—its program began in 1950 
has granted the degree of m 
‘lear engineering since 1955 
ther information write to Dr. James . 
Barker, Associate of Nuclear 
Engineering, College of Engineering 
New York University, University Heights 
Center, New York 53, N. Y 


Professor 


Engineering refresher series 
The 1960-1961 Engineering Refresher 
Series designed to ire | 
-andidates for the professional engineer- 
ing examinations and registration will be 
conducted for civil engineers from No- 
vember 11 through January 28 by the En- 


of the 


— tix 
prep rospective 


gineering Institute University of 
Wisconsin in the Engineers’ of 
Milwaukee Building. The short courses 
will review engineering princiy and 
theory as well as discussions and solutions 
of typical examination problems. Regis- 
tration information may be obtained by 
contacting the Engineering Institute, 4020 
Stadium Building, Madison, Wis 


Socie tv 


les 


Program in water resources 
A new program to aid in the develop- 
ment of water resources will be launched 
he Case Institute of Tech nology The 
objective of the program will be to estab- 
lish the bv 


watersheds can 


means which water policies 
be devel- 
illox = 
will be 


description of 


for important 
oped and will conce 
tion An 
made analytical 


the Great akes as a dy 


rm both water 
control 


toward 


and attempt 


namic svstem 


100 


d to predict 
of water 
from low 
irea. Initially, Case plans to focus its at- 


Lake Erne rshed 


resources pol- 


changes 1n ! 


icles various ilities within the 


tion on the wate 
Research in materials science . 

4 $4.4 million research 
he en 


program in ma- 
d by the 


terials science has innounce 
mia. The 
ted for the 
ects Agency 
will be 


ind theoretic 


condu 
Proj 


inorganl 
rn} 
phases 
for at 
materi 
} 


ARPA 
No ; 


hi- 


Columbia receives Guggenheim grant . . 
Columbia University’s Institute of 
Flight Structures has been awards 
of $320.000 bv the Danis 
Guggenheim Foun 
te progr 7 
in flight stru 
flight. A ut 


sitv’s School of Engine+ 


ice 
ring, 
was established in 1954 by 


the Guggenheim |] 


& grant Ire 
yuindation and is un- 
der the directorship of Hans H. Bleict 
F. ASCE, of civil engineering 
Students admitted to the program must 
1 Bachelor degree in en- 


gineering, mathema 


professor 


have 


Transportation planning for executives 

A five-week in 
planning for executives begins October 16 
at the North- 


tern subjects 


course transportation 

Transportation Center at 
, Tr 
Unive uy The 


presented by 


will 
faculty 
and guest 
For further in- 
Krumbein at the 

1818 Hinman 


Northwestern 
’ insportation Center staff 
cturers from business. 
Khezer 
n. iT 


\venue » Ev in 


porta 
Ford Foundation grants for engineering 
The Ford Foundation has iwarded 
grants totaling $66 million for the ad- 
vancement of 
The v 
ton University. 
i Institute. The 
totaling $26,150,000 sinc 


when it began a program of 


faculties sty 


engineering education 
l University. Prince- 
ind Brooklyn Polytech- 

Foundation has made 
last fall 


strengthen- 


go to Stanfo 


grants 


ing engineering engthening 


loctoral edu 


supporting engineering 


ind 
Unive 


opment 
Stanford 


versity ire 


rsity 


designed 


experiment 


+ +h 


ind ex} ind programs a f 


ri 


ngineering 
Arbor, 


» Brooklyn Ps 


fo estab 


Aid to foreign highway engineers 


The Internati 
for: 
Amer 


yn al R 


ir 1960-1961 


gn high 


vad Federa 


gra 53 


s at N 


and Ohio State 


Increase in engineering graduates 


Purdue 


+} ‘ ther 
1 any o f 


and 
iety for 


tion 


Univer 
elor's degrees in engineerin 


iy awardees lor | 


US 


Welf 


Eng 


The total number 


in civil 
Illinois during t 


engineer 


ng 
he 


1960 reached a ne 


6 4 
+} ! *g 
ol e aegrees, ¢ 


e degree 


degree s. 


high 
versity has been 
the past several 
number of gradi 
loubled since 19 


ditional increases 
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inere 
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1958-105! 


warded 


1959 
of 248. One-half 
the Bachelor 

r half wer 


whi h also re ached in 
While 
for civil engin 


idergraduate n 
ng at the T 
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ALGO 


FOR THE BENDIX G-15 COMPUTER 


Speeds and Simplifies Problem Solving 


ALGO extends the problem-solving horizon of every engineer, focusing the speed and 
precision of the Bendix G-15 computer on any algebraically stated problem. @ A true 
mathematical equation solver, ALGO permits any engineer or scientist to program the 
computer in universal mathematical language. No previous knowledge of computers or 
programming is needed. Input/output, computation and data handling are all automatically 
controlled by the G-15 computer. @ Compare the number of steps in the ALGO program 
illustrated below with the number required to solve the same problem on a slide rule, desk 
calculator or any other computing system. You will see the time and cost-saving significance 
of this new Bendix G-15 automatic programming aid. @ Specifically designed to take ad- 
vantage of the computing power and flexibility of the proven G-15, ALGO is the newest 
addition to an extensive library of Bendix automatic programming systems. See how the 
low-cost Bendix G-15 and ALGO combine to broaden application boundaries. Learn how 
this powerful team can save you valuable time...and greatly simplify problem solving. 

® AN ALGEBRAIC COMPILER BASED ON INTERNATIONAL ALGOL. 


E 
(6.2832 FL — 1/6. 2832 FC)’ 


Qt as specified. For values f E ranging fr m ] 
‘Cra 7 r t l in increr 





COMPLETE Al BEGIN ® 
PROGRAM R 10 s 
, a 
{ 26 
FOR f 100(50)300 BEGIN ® 
FOR C 00002(c0000001).000021 BEGIN © 
E/SQRT(R f 2 + (602832 °F ol (1/(602832 * F *C))) 2) © 
PRINT (FL) 
PRINT (FI 
PRINT (FI 


Write on your letterhead for the self-teaching ALGO manual. 


Bendix Computer Division 


OEPT. P-23 LOS ANGELES 45, CALIF. 











MARACONCRETE eee William §. Baver (A.M 'l6;M.’59) 


age 81, who at the time of his retire- 


FOR HIGHER STRENGTH — ment last April 1 served as engineer-in- 


charge of the division of sewers in the 


GREATER DURABILITY, MINIMUM SHRINKAGE Newark (N. J.) Public Works Depart- 


ment, died recently in that city. Mr 
AND LOWER CONCRETE COSTS. Baver began working for the Newark 
sewer division in 1931, having acquired 
experience as designer of the sewerage 
and drainage system at Penn State Uni- 
versity; as design engineer for Montclair 
N. J.; as the assistant engineer for Cincin 
nati, Ohio; and in a similar post in 
Johnstown, Pa 


Neuropsychiatric Institute, University of Colifornia at Los Angeles, Westwood, California. 


B. W. Booker (M.'49;F.'59), age 68 
retired California state highway engi- 
neer, who directed the planning and 
construction of the Bay Area freeway 
system, died in Oakland, Calif., on July 
18. After 31 vears of service with the 
California Highway Division. Mr. Booker 
became assistant highway engineer and 
head of the Bay Area nine-county oper 
itions in 1952. An advocate of a rapid 
transit system he was a consultant to the 
Alameda-Contra Costa Transit District 
ind the Alameda County Highw 


visory Committee 


Concrete Pipe Manufactured Reinforced Concrete Beoms Concrete Block Monvfac Reginald G. Clifford (A.M. '11:M.’59) 


by F. Hurlbut Co., Green Manufactured by F. Hurlbut tured by F. Hurlbut Co 
Boy, Wisconsin Co., Green Bay, Wisconsin Green Bay, Wisconsin we 78, a retired specialist in irt gation 


ind drainage pumping works, died re 
cently in Santa Barbara, Calif. For 
number of years Mr. Clifford was a part 
MARACONCRETE ner in the Youdall Construction Com- 
pany. In 1939, he formed his own firm 


CONTAINS the R. G. Clifford Construction Com 
MARACON R pany, San Francisco, which he main 
tained until his retirement in 1951. His 

WATER-REDUCING accomplishments included the design of 


ADMIXTURES FOR CONCRETE ee 


Betis i. Fw Maraconcrete is being used in the 
Missi Boulevard P f lifor ° ° P hi > . 
oy ag mech eg hee construction of reservoirs, bridges, Ww illiam is Robert Frances ( onnell 
California " d b Idi . h (M.’'51;F. 59 age 64, for the past four 
runways, an uilldings ... in the years consulting engineer with Connell 
manufacture of reinforced concrete und Fletcher, Natal, Union of Sout! 
beams and pre-cast structures, in pipe Africa, died there recently. With time out 
Sb decie a for World War II, in which he served as 
an rain tile. major in charge cf engineering units of 
Use the coupon to learn how the the South African Engineering Corps 


addition of Maracon will enable you air. Connell was chisel engineer and man- 
ng : ox toni ; ger in the Capetown and Johannesburg 
to get tter concrete at lower Cost. offices of H. L. & H. Concrete Engineet 


from 1929 to 1950 


MA RATH Oo NX (MK) Brinton Brown DeWitt (A.M.'17; 


Los Angeles International Airport, Com & Division ef American Can Company M.’59), age 74, died in Miami, Fla., re- 
plex 1, East-West Runways, Los An- CHEMICAL SALES DEPARTMENT tly. Mr. De Witt had t ‘ 
geles, California MENASHA, wisconsin cently. Mr ‘ I had been associated 


— 


with the Porter-De Witt Construction 


a ew we we we we wee we we oe ee ee oe oe ee oe ee Company, Poplar Bluff, Mo for 22 


MARATHON © A Division of American Can Co. weeeed tn enaie ctnapfioer : 
engage In engineerin ans manageria 
CHEMICAL SALES DEPT. e MEWASHA, WIS. capacities on sugar plantations in Puerto 


Send additional information on Moracon to: — Rico and Cuba 


vears prior to his death. Earlier he was 


NAME 
Guy M. Harbert (A.M.'17;M.'59), age 


i ms a ° 
Title : 74, from 1936 until his retirement in 1956 
COMPANY assistant civil engineer with the US 
Bureau of Public Roads, at Frederick: 


ADDRESS 
burg, Va., died recently in Galax, Va 


(Continued on page 104) 
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No weather problems this winter 
—if you plan now... 


Worker guides an oval-shaped 
section of Inner Circles pipe 
which the Tunnelugger has 
carried through the conduit 
already laid. 


PRECAST REINFORCED 
CONCRETE TUNNEL PIPE 


Avoid the hampering effects of winter weather on outdoor construction 
by working underground. Plan now to utilize the Inner-Circles Method 


of building new sewers (left) and relining failing sewers (above) this winter. 


Extensive surface excavation and back-fill eliminated +» Reduced equip- 
ment and labor + Faster completion at lower cost + Overhead traffic 
undisturbed + Improved hydraulics + Pretested pipe strengths + Tight 


joints—even on sharp curves + Installation equipment furnished. 


The two-way Tunnelugger can operate in either direction from a cen- 
trally operated shaft—quickly delivering and positioning elliptical 
sections through conduit already layed. 


Inner Circles are the most economical method of installing tunnels in 
stable soils and on mild slopes. For more complete information write 


for an opinion by our experienced technical staff. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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Prior to 1936 M1 
engineer with the 
Commission; county 
Harrison Countv (W. Va.): and 
nt engineer for the West Virginia Road ough 
Morgantown 


Harbert was project Vaughan Construction 
Virginia Highway 


road engineer for 


Company ; 


charge of 


wil systen 


way Commission in 
part of tiv hig 


Butte County 


assist - tion of 


Bureau at 


Walter Harrison Lilly A.M 

John H. Harvell (A.M.’17;M.'59), age 
72, for the past nine and 
treasurer of the Prince Land Company of 
of Beckley, W. Va., died there recently. 
Mr. Harvell joined the company in 1951. the 
Before that he 


years secretary rector 


the 


ol San 

San Antonio Planning 
recently 
iod of his public service, Mr 
pened a general engineering 
San Antonio in 1926 


formed the partnership of 


city, died there 
had been a general con- the per 
Beckley area; engineer of 
the West Virginia State 

chief engineer of the 


Lilly 
tractor in the office u 
Two years later hé 


Lilly 


tion with 


onstruc 


Road Commiussion 


SPEAKING OF PUMPS! 


Specifying or buying pumps is a big respon 
sibility. You must be sure the pump you select 
will operate efficiently, economically and depen 
dably ‘“‘around-the-clock”’ or in emergencies 

C. H. Wheeler can help you! We make the type 
pump you need—centrifugal, mixed or axial flow, 
both horizontal and verticali—in a wide range of 
Capacities and heads. 

Also, we can assist you in designing your pump 
installation, whether it be for municipal or indus- 
trial water supply, sewage, drainage, irrigation, 
flood control, fire protection, heating, air condi 
tioning, or steam power plant services. 

We've been designing and manufacturing 
quality pumps for almost three quarters of a cen- 
tury, sO you know when you specify or buy 
C. H. Wheeler pumps, you can depend on them. 
Consult your local representative or write for 
more information 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue, Philadelphia 32, Pa. 
Centrifugal, Axial and Mixed Flow Pumps » Steam Condensers » Steam Jet Vacuum Equipment « Marine Auxiliary Machinery » Nuclear Components 
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John H. McDonough 
retired engineer of the 
mtracting Company, died in Albany 
recently. Mr. MeDonough had 
experience on the con- 
| highways, and 
he gained as assist- 
| highway constru 
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in the contracting firm of 
& Moore, Brooklyn; as 
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There’s a world of service available 


when you specify LAYNE 


PUMPS e WATER WELLS e WATER TREATMENT 24 hours a day. The vast network of Layne Associate 
Any service is only as good as its availability when Companies with over 75 years’ experience, trained 
you need it. personnel and quality Layne replacement parts, as- 
Layne service for any pumps, wells, water systems sure prompt and complete service wherever you may 
and water treatment for Industry— Municipalities be located. Industrial Sales Representatives in major 
—Agriculture is available throughout the world, cities. Write for Layne Service Bulletin 100. 


Layne complete water services include: initial surveys e explorations e recommendations e site selection e foundation and 
soilsampling ¢ well drilling ¢ well casing and screen e¢ pump design, manufacture and installation e¢ construction of water 
systems e maintenance and service ¢ chemical treatment of water wells e watertreatment e all backed by Layne Research. 


Gung Ye WE 


LAYNE & BOWLER, INC., MEMPHIS 


GENERAL OFFICES AND FACTORY, MEMPHIS 8, TENN. 


LAYNE ASSOCIATE COMPANIES 
THROUGHOUT THE WORLD 








— 


Pa 


BIGGEST VALUE | 


The modern Allis-Chalmers HD-16 crawler 
tractor has the horsepower, weight and draw- 
bar pull needed to handle most tractor jobs 
on your big spreads. With it, you stay in the 
same horsepower class as the biggest tractors 
available a few years ago and save the extra 


cost of moving up to “extra big’’ machines. 


Look at the HD-16.. . watch it work . . . compare it 
to any other crawler and you'll be convinced that, 
dollar for dollar, you can’t buy a bigger producer. Here 
is an up-to-date power package that converts up to 
150 hp at the flywheel to as much as 60,000 Ib of draw- 
bar pull. With bulldozer, more than 19 tons of "‘live- 
action” weight go to work moving material more 
profitably than any of your older “‘big’’ tractors. 

With today’s HD-16’s, you maintain the power 
balance of your spread and add greater ease of opera- 
tion and maintenance that keeps building production 


.-- move ahead with 
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IN i50-HP 


for you. Whether you are replacing outmoded tractors 
or moving up to more power, you will find it to your 
advantage to check the tremendous working range of 
the low-cost, big tractor—the Allis-Chalmers HD-16. 
See these advantages in action: industry's healthiest 
engine .. . toughest track ever built . . . torque converter 
or all-gear drive . . . permanently lubricated truck wheels, 
idlers, rollers with tapered roller bearings. Call your 
Allis-Chalmers construction machinery dealer for a dem- 
onstration. Allis-Chalmers, Construction Machinery 
Division, Milwaukee 1, Wisconsin. 


power for a growing world 





News of Members 


j 


we 28) 
Continue om ge 8) 


William E. 
S. Corps of Engineers, and governo: 

of the Panama Canal Zone and president 
f the Panama Canal Company from 
1956 until June of this vear, is now execu- 
ve vice president of the New York 1964- 
1965 World’s Fair Corporation. In the 


ist General Potter has supervised some 


Potter, Major General, 


Lansing G. Simmons recently received 
the Colbert Medal of the Society of 
American Military Engineers for out- 
standing contributions to the advance- 
ment of military engineering through the 
development of basic techniques fo 
geodetic and precision surveys required 
for national defense. As physical scienct 
idministrator, Division of Geodesy, U. 8 
Coast & Ce ode tic Survey, he has de Vis 


basic techniques for positioning and or 


tic steel. For the past two years he has 
been in charge of projects in Washington 
und Alaska for the Seattl consulting firm 

Anderson-Bjornstad-Karie. He has als 
been with the Bechtel Corporation, of San 
Francisco, and Daniel, Mann, Johnson & 
Mendenhall, of Los Angeles 

Robert M. Brown, formerly chief of the 
\ir Navigation Facilities Division in the 
New York office of the Federal Aviation 
Agency, has been named division chief o 


Army's major engineering projects, 

neluding a $100 million Missouri River 

wd control project and a $60 million 
nstruction program in Alaska. 


enting missiles, and guidance systems {: 

1UINs » suican ; a tegion I, New York, by the FAA, Fe 
missiles, at the Air Force Missile Test a 

. . . : more than 20 vears Mr. Brown has beer 
Center at Cape Canaveral, Fla. For sev- 


. : in airways engineer, ving served wit! 
eral years Mr. Simmons was on the Ex- : : 
; . ae Bee the old Civil Aeronautics Administratiot 
ecutive Committee of the ASCE Survev- 


Ronald W. Pulling, who has been an an 
- and Manvine Diviex : 
ng and Mapping I with FAA and its prede 
1940, has been name: 


1 Mater 


David C. Liu has been named an as- 


sociate of Dames and Moore, Los Angeles vays enginec! 


William E., casor agencies Ginc 


onsultants in applied earth sciences, and Peterson yer 

will have charge of the firm's recently pening of a consulting engineering office manager of the Facilities 

stablished Honolulu office. Until recently it 704 Arctic Building, Seattle 4, Wasl Depot at Oklahoma ( 

Mr. Liu has been quality improvement Mr. Peterson has specialized in concrete Glenn Murphy has been named head of 
t he I ! Nucl 


Engineering at lowa State University. The 


ngineer in the firm’s Los Angeles office hin shells, prestressed rete, and plas- the newly formed Department of 


Nuclear Engineering program at Iow 

State has been in o approx 

ately 10 years under t tion of an 

iministrative committee of which Di 
was chairman. Dr. Murphy 

also head of the Department of Theoreti- 


ul and Applied Mechanics an 


Stanton Walker and Delmar L. Bloem, 

ect of engi 
resp e National 
Gravel Association and the Na 
eady Mixed Concret 


tor and associate i} 


tively ol 


ASTM annual 
ting for their pa- 
n “Variations 
ortland Cement 
Mr. Walker has beet 
lirector of engineer- 
National 
ravel As- 
since 1926 


D. L. Bloem R. E. Davis 


world over 


Experience the 


vddition dire f {i enginet 
the Nation Mixed Con 
ile M 
10 join ( itional Sand 
ivel Association and the Na‘ional 
Mixed Concrete Association stafi 
n 1945, has served since 1954 as 
director of engineering. Also honored 
meeting was Raymond E. Davis, pro- 
f civil engineering at the 


MIRGHILD University of California, who received 
AERIAL SURVEYS, INC. epee ae grt net atl,“ 


ble mtrmbut 


Wherever you need an aerial survey job... 
whether in the Middle East or the Middle West, 
in Seattle or Ceylon. . . Fairchild’s thirty-three 
years of experience all over the world are 

ur assurance that when it has to be done fast, 


i SS)/ ale 
ind right the first time, you can 


depe nd « n Fairc hild 


f the So 
LOS ANGELES, CALIF.: 224 E. Eleventh St. ¢ NEW YORK CITY, N.Y.: 10 Rockefeller Plaza « CHICAGO, ILL.: Daily iety im the concrete 
News Plaza, 400 W. Madison St. ¢ BOSTON, MASS.: 255 Atlantic Ave. « BIRMINGHAM, ALA.: 222912 First Ave ieee 

No. « DENVER, COLO.: 2620 So. Ivy © WASHINGTON, D.C.: 1625 | St, © ROME, ITALY: Via Nazionale 163 igeregates 
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HOT-HOUSE FRAMED BY COLD-BENT BEAMS — The 
largest and longest structural sections ever cold-bent from 
mill beams support the roof of the reconstructed Palm House 
of Chicago's Garfield Park Conservatory. 

Johnston Iron Works, Chicago, used 21” WF 62 lb. beams 
cold-bent by COMMERCIAL to a radius of 50’. The contractor 
estimated that cold-bending of these 82’ wide - 50’ high arches 
saved 60% over conventional fabricating methods. 





ARCHED CANOPIES FOR LOADING DOCKS-— Central 
Division Headquarters, Northern Illinois Gas Company, 
Bellwood, Ill. Graham, Anderson, Probst & White, Archi- 
tects and Engineers, specified 8” WF beams for roof-deck 
canopy support. Beams were cold-bent by COMMERCIAL 
and varied in weight from 24 to 40 pif. Accurate forming 
of beams by progressive bending to a 42’ radius made the 
rise 1’ 10” on a 24’ span. 


New Idea In Arched Roof Supports 


ULTRAMODERN SCHOOL DESIGN—10" WF beams 
“ 314/ft. and 29#/ft. were cold-bent by COMMERCIAL to 
varying radii 28 to 35’, These structurals are the load bearing 
members of the roof framing for the cafeteria and the diving 
pool of the new Lincoln Park High School, Lincoln Park, 


FOR THE FULL STORY detailing how large, wide- 
flange beams—progressively cold-bent by COMMERCIAL’S 
patented process — saved construction time and money 
... write to Commercial Shearing & Stamping Company, 
Dept. C-36, Youngstown 1, Ohio. 
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Michigan. To span varying widths up to 46’ individual 
members were cold-bent to as many as 3 different radii. 
Eberle M. Smith Associates, Inc., Detroit, were the architects 
—Congress Steel Products, the structural contractor. 


LONNIE RGA 


shearing & stamping 





RECENT 


his 2OR2. BOOKS 


(added to the Engineering Societies 


older makes | tise 
your work Aero-Thermodynamics and Flow in Turbo- 


e | Machines 
| ter In Part 1 the fundamental relations for the 
. analysis of arbitrary flows are derived from the 
general principles of fluid mechanics and thermo- 
dynamics applicable to the flow of any compres- 
sible media. This derivation employs vector and 
lyadic analysis, the elements of which are sum- 
marized in appendices A and B. Part 2 treats 
flows which are idealized either with respect to 
the properties of the fluids or the thermodynam- 
ies process they undergo. Part 3 discusses flows 
in turbomachines, wherein the concepts of Parts 
1 and 2 are affected by the primary function of 
t ymachines, which is to change the energy 
| of fluids, and because the members guiding 
low in turbomachines are surfaces of revolu- 
tion. (By M. H. Vavra. John Wiley & Sons, Inc 
440 Fourth Avenue, New York 16, N. Y., 1960, 609 

pp., bound. $14.50 





@ ANODIZED 
ALUMINUM BARREL 
is unbreakable 


@ RIFLED CHUCK 
holds the lead firmly 


@ LONG KNURLED 


GRIP prevents finger 
tension 


@ FULL HEXAGON 
SHAPE won't roll off 


metallic tile, gypsum, lime, mortar, building 


mi PUSH BUTTON | men annie iin erpem, tan maven, Wein 


copper and steel d their alloys and vari- 


ACTION frees the nts Fire and flash tests are also included. (Pub- 


. shed by The American Society For Testing Ma- 

lead instantly crials, 1916 Race Street, Philadelphia 3, Pa 
1960. 253 pp., paper. $3.25.) 

@ COLORED BUTTONS 

‘ d Calcul Rapide Des Poutres Continues Par la 

identify the grade Methode de M. Caquot 

: ee Caquot's method” for the rapid calculation of 

instantly ee eontin “te prestressed-concrete beams has been 


ulopted by the French government as a standard 


gs 
P. S. Perfectly CA ethod, as being the best, simplest, and most 
4 rigorous among the many attempts at simplifi 


balanced, too! Be cation of these complex calculations. In this book 


introductory pages explain the need for a method 


EL) i0 


ASTM Standards in Building Codes; 
Supplement to 1958 Edition 

Contains the new and revised standards and 
tentatives in the construction field since pul 
tion of the 1958 edition. Covers admixtures, min- 
eral aggregates, asbestos-cement products, con- 
crete, bituminous products, brick, clay and other 


f rapid calculation and describe the Caquot 


method. In the following first and second major 
sections, the authors extend the method to apply 
f first ix heo- 


for all systems and types of loads 





retical and then in practica 


tion three contains formulae for 


7 € ees = : 
and beam systems. (By Marcel and André Reir 
bert. Editions Eyrolles. Par Fras 1960 
. pp., bound. NF. 35.45 


PENCILS * LEADS * HOLDERS Digital Computer Principles 
An introduction for the interested layman 


P. P. S. Perfect with requiring a background in electronics or mathe- 


atics. The emphasis throughe on principles 
EAGLE TURQUOISE q illustrated with examples of circuits, devices and 
DRAWING LEADS, the systems familiar to the author but not otherwise 
nation’s largest selier. mique. The book moves from consideration of 
> letaiis, the basic elements and components, t& 
Onh F general description and synthesis of total systems. 
¢ LY Symbolic logic is given more emphasis than other 
subjects, due to the fundamental influence of logic 

in the behavior of the digital cor 

rayne C. Irwin. D. Van Nostrand 

120 Alexander Street, Princetor 


ind. $8.00 





Effective Report Writing 


Designed to serve as a iT mirnunicat 


es or as a guide { srofessional personne! 

ness, governmer ‘ wiustry. For the 
expenenced there are chapters on writing style 
the organization and analysis of data using bot 
primary and secondary sources, and the actual 
construction of the report. For advanced students 
there are descriptions and examples of reports 
in various specialized areas, such as accounting 
engineering and government. Oral reports and 
letters of application also are described, and 
there is a detailed section on business letter writ- 


ng. (By Norman B, Sigband. Harper & Broth- 
ers, 49 East 33rd Street, New York 16, N. Y 
1960. 688 pp., bound. $6.75.) 


Fundamentals of Engineering Drawing 

A shortened, combined version of two long- 
standing “classics” by the same authors, this 
text contains the elements of graphics necessary 
in engineering. It covers shape description, in- 
cluding instruments and their use, applied geom- 
etry, lettering, orthographic and pictorial draw- 
ing and sketching, sections, views, and conven- 
tions; size description; and the elements and 
techniques of working drawings. In addition to 
the usual illustrations and problems a consider- 
able amount of reference material is provided 
(By Thomas E. French and Charles J. Vierck 
McGraw-Hill Book Company, Inc., 330 West 42nc 
Street, New York 36, N. Y., 1960. 115 pp., bound 
$7.50.) 


Internatios:al Symposium on Stress Wave 
Propagation in Materials 
In this volume are papers on current worlkd- 
wide progress in the various areas of earth-layer 
propagation, viscoelastic materials, metallurgical 
effects, scabbing, rock breakage, and armor pene 
n. Research and analysis on various aspect 

{ stress waves, inelastic materials, surface 
waves, seimmic pulses ’ photoelasticity are 
also presented, (Edited by Norman Davids. Ir 
terscience Publishers, Ine, 250 Fifth Ave.. New 
York 1, N. Y., 1960. 337 pp., bound. $10.00 


Manvel de Pose des Pipe-lines 
A guide for engineers and techniciar 


» demonstrates one aspect of modern 


t 


n construction rocesses and 
application of assembly-line techniqu 
held. An introductory chapter sas 

nportance of pipe lines in the petroleur 
try lescribes the features 
unique among hydraulic projec 
general survey of the clerme 
truction. Succeeding chapters 
nstruction, such 
and final c« 
nying, bendir 
“ce |Aneous 
of the construction cams 
intersection of pipe lines 

f existing lines and of bodies 

Lévéque. Editions Ey 
NF, 24.35.) 


rolle« 


Organizing the Technical Conference 


A guide for those wishing t 


pate ech conference 


een succesefyl 
experimental than others Attention 
the purpose and types of conference 

ng, program development, aux: 

ng and servicing activities, prom 

relations, documentation, and eva 

follow-up activities. (By Herbert 8 
Reinhold Publishing ( orp., 430 Park 
New York 22, N. Y 1960. 139 5 f 


Photogrammetry and Photo-Interpretation 
Second Edition 

the second 

} ore try, 

vadening of the scope tc nu 

serial photographs as sional tool—geo 
ogists, soil scientists, botani goographers and 
engineers, as well as foreste The five parts of 
the book discuss in tail serial photographs 
photogrammetry, mapy )- interpretation 
and finally the special applications in forestry 
(By Stephen H. Spurr 2 Ronald Press Com- 
pany, 15 East 26th Str New York 10, N. ¥ 
1960. 472 pp., boun 


Professional Engineer's Examination Questions 
ond Answers 

This is the second edition of a useful 

uch reviews engineering ltundamentalis 
aration for professional examinations ising 
nainly past examinations given by various 
State Boards of Examiners as sources for prob- 
lems. (By William 8. La Londe, Jr. McGraw- 
Hill Book Company, Inc., 330 West 42nd Street 
New York, 36, N. Y., 1960. 589 pp., bound. §7.50 


Continued on page 112) 
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JOB REPORT: NELSON Stud Shear Connectors in Composite Construction 


DOUBLED LOAD CAPACITY 


... after stee/ framework is completed 


Two rows of 2°-high Neilson Studs were installed on varying centers to achieve composite action 
wh ling greater flexibility of design, better 


run down on the thre 
Composite Stee!i-Concrete 
Construction® Boosts Live Load 
Capacity from 5O to 100 Ibs. pst 


Composite constructién was em 
ployed to double the loading capac 
ity of the second and third floors of 
the new 13-story Mid-City Center... 
after the structural steel framework 
for the first nine stories had been 
completed 

This Forest Hills, N. Y. office build- 
ing is, perhaps, the first to use com- 
posite design to increase the capacity 
of existing building construction 
The leasing of five floors, or 40%, of 
all the buildings office space, hinged 
on the owners’ ability to meet the 
prospective tenants’ requirement for 
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concrete 


aided studs to rrovide optimum hold-down 


can be gained through composite de- 
sign. For full information, call in 
your local Nelson Man, or write for 
“The Case For Composite Construc- 
tion”, Nelson Stud Welding, Division 
of GREGORY INDUSTRIES, 
INC., Dept. 10, Lorain, Ohio. 


Mid - City Center office building, Forest Hills, N.Y. 
Architect: Jack Brown * Structural Engineers: 
Abrahams, Hertzberg and Cantor ¢ Chief 
Construction Engineer: Murray Puchall of the 
Lefrak Organization (owners) * Structural Steet 
Fabricators: Holland Steel Co. * Steet Erectors: 
Atlas Erectors. 


*A steel and concrete composite beam is 
made up of three essential elements: A 
steel beam, a reinforced concrete slab 
and shear connectors. Horizontal shear 
is transferred to the beam through the 
shear devices which join the slab to the 
beam in such a way as to cause the con- 
crete and steel elements to act as a unit. 


compaction and lower over-all cost. Nuts 


doubled live load capacity to accom- 
modate large electronic and other 
automated office equipment. 

The approach of adding top and 
bottom cover plates to the standard 
short span construction was not feas- 
ible since the formwork had already 
been placed. Structural engineers, 
Abrahams, Hertzberg and Cantor, 
turned to economical composite con- 
struction, using stud shear connectors. 

Other advantages and economies 


NELSON Stud Shear Connectors are ap 
proved by the AASHO for bridge construction 


For BETTER construction... x 


NELSON STUD WELDING 


DIVISION OF GREGORY INDUSTRIES, INC. 


Manufacturers of...NELSON STUD WELDING PRODUCTS *« NELSON BULLDOG CONCRETE 
FASTENING PRODUCTS * NELSON POWDER-ACTUATED FASTENING TOOLS 
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@ Keeps Joints 
Filled Under 
Maximum 
Contraction 


© Widely Specified and Used in Bridge 
Structures and Canal Linings, Spill- 
ways, Sewage & Water Treatment 
Plants, Flood Walls and Tunnels 


Servicised SELF-EXPANDING CORK is 
specially designed for projects where 
it is essential to keep the joints filled 
when contraction may open them up 
to more than original size. It’s the 
joint material that actually “grows” 
and expands with the joint! 


SELF-EXPANDING CORK is formed 
from clean, granulated cork particles 
securely bonded together by an in- 
soluble synthetic resin binder. It is 
specially treated so that it will ex- 
pand as much as 50% beyond orig- 
inal thickness. Fully compressible, 
non-extruding and resilient, Serv- 
icised SELF-EXPANDING CORK is avail- 
able in 144”, %4”, and 1” thicknesses; 
widths to 36” and lengths to 10 feet. 


MAXIMUM 
EXP ANSION 


The ebove illustration shows how this 
material can expand to as much as 
50% of its original thickness. 


Write today for your copy of 
the Servicised Cotalog. It con- 
tains complete information on 
SELF-EXPANDING CORK as 
well os mony other types of 
premolded joint fillers 


SERVICISED PRODUCTS 


omen Seen. 2 Benen, | 





Reinforced Concrete Reservoirs and Tanks 


Fourth Edition 
A practical treatment of the design and con- 
struction of plain and re nforced concrete reser 
yirs, tanks, swimming pocis, and other water- 
ntaining structures above and below ground 
vel, omitting water towers and hollow rein- 
reed concrete dams, The book includes ideas 
om continental practices, and selected meth- 
design are treated in detail, the author 
his conclusions as to the simplest solu- 
ms for various designing problems. (By W. S 
Gray. Concrete Publications, Ltd., London, Eng- 
land, 1960. 188 py bound, 12s 


Second Protective Construction Symposium, 
Proceedings: Deep Underground Construction 


This large, two-volume loose-leaf collection of 
papers stresses primarily the design and con 
struction of deep underground industria] facilities 
to resist the effects of nuclear weapons. Topics 
discussed include the need for shelters, weapons 
effects to be provided against, the interaction 
of utilities and structural solutions, tunnel design 
and failure mechanism, and experience from such 
fields as submarine design, oil-well drilling, and 
nderground powerhouse design. (Compiled by 
J. J. O'Sullivan. The Rand Corporation. To be 
eprinted by the Macmillan Company, 60 Fifth 
Avenue, New York 14, N. Y., at §25 for the tw 

ume set, 


Structural Mechanics 


ly. (By Samuel T 
Sons, Inc., 440 F 
N. Y., 1960. 538 py 


Water and Agriculture 
The sixteen papers in this symposium on the 
ise of water were prepared by ex 
e fields, and were presented 
AAAS. The papers are 
t | water for the 


ter planning and 


ips 
use; 
r er. ind 
pow nd 


an Ass 
», 1515 Massa 


D.C., 190 


Water Supply and Sewerage 


ourt? aitior 
Fourth Edition 


Sewerage 


sewer 


id filtration; sludg 
miscellaneous pr 
cusses financing ar 
evant plants and syst¢ 
McGraw-Hill Book ( 
! 42nd Street, New York 3 
1960. 655 pp., bound. $11.00.) 


Windscale 
Intended nly r civil enginee this book 
les a background for all who are interested 
n engineering and construc 
e building of the Windacale 
Ihe choice and preparation of 
nstruction of the pile chimney 
pipelines is related. The au 
the remedial operation for the 
he piles, and the probler 
supplying r 
bhi j fis 4a 


nance 





Non-ASCE Meetings 





American Institute of Electrical Engineers. 
Fall genera eeting in Cl ro, I October 10 


M4 


American Institute of Mining, Metallurgical 
and Petroleum Engineers. Fal! meeting Ie 
( ».. October 2-5 

American Institute of Steel Construction 

ention t the Hote 

White Sulphur Springs, W. \ On 


Thirty -eightt annual cot 
Greenbner 


vr 30-November 3. 


American Public Health Association. 
the ¢ r Audi 
» Whiteon 


American Society of Mechanical Engineers 
Natwr Exposition of Power a: 

sl Engineering at the New York ¢ 
New Y kx. N.Y November 28-December 2 


Engineers’ Council for Professional Develop 
ment Twenty -Fight ane s g at t 
Queen Elizabeth Hotel, Montrea 


National Academy of Sciences-National Re 
search Council. Nint Nat Clay Conference 


National Association of Corrosion Engineers 


o 


Water Pollution Control Federation 


© Federatior { Sewage 


ry Ralp! 
NW 


> 


Efficiency 
and Economy 


LENKER 
DIRECT READING 


LEVEL ROD 


~ 


Ye Cer, 


hae 
— 


Every 
Rod Reading 
an Elevation 


No Computations 
* 


Awarded 
Medal of Merit 
for Utility 
by 
Franklin Institute 
of Philadelphia 


Write for Circular 


LENKER MFG. CO. 


599 CHESTNUT STREET 
SUNBURY, PA. 
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New gateway to Canada 


The Ogdensburg Bridge is located between Ogdensburg, New York and Prescott, Ontario, 
Canada. It was designed by Modjeski & Masters for the New York State Department of Public Works 
and the Ogdensburg Bridge Authority. The suspension spans were fabricated and erected by 
American Bridge. 0 This 2,634’ suspension bridge has a 1,150’ main span, two 500’ suspended 
side spans, and two 242’ backstay spans. Open-type USS AmBridge |-Beam-Lok was used for the 
roadway. It’s a sturdy bridge flooring that installs easily and quickly, trims tons of deadweight, and 
prevents build-up of snow—extremely vital in northern NewYork. Write for information on our prod- 


ucts and services, or call our sales office nearest you. USS, AmBridge and !-Beam-Lok are registered trademarks 


, Penn Place, Pittsburgh, Ps American Bridge 
fices in’ Ambridge « Atlanta ¢ Baltimore e Birmingham e Boston « Chicago e Cincinnati 
Division of 


g : 
¢ Dallas « Denver « Detroit ¢ Elmira e Gary © Harrisburg Pa. « Houston e Los Angeles 


e Minneapolis « New York e Orange, Texas e Philadelphia e¢ Pittsburgh e Portland, Ore United States Steel 


t. Louis « San Francisco e Trenton e United States Steel Export Company, New York 
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IF 

YOUR 
PROBLEM 
IS A 
SALES 


PROBLEM .. . 








MAYBE YOU SHOULD BE 
ADVERTISING HERE TOO! 





Just drop a line to: 


Many members of ASCE have 
important sales responsibilities in theit 
firms. If you are one of them, don’t 
overlook the basic selling power of your 
own magazine, CIVIL ENGINEERING. 


Civil engineers, as you know, are active in 
all areas of engineered construction. But, 
in spite of their numerous functions and 
activities, they have a lifetime interest in 
their profession . . . and the construction 
industry! Civil ENGINEERING is the 
only magazine published exclusively for 
civil engineers. 


As a reader, you do not need to be 
reminded of its editorial merits. However, 
if you are not fully aware of how 
advertising in CiviL ENGINEERING 
stimulates sales of construction products 
and services, let us supply you with the 
facts. 


Jim Norton, Advertising Manager 


CIVIL ENGINEERING Magazine 


33 West 


39th St., New York 18, N. Y. 
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New Publications 





Research 


Land reclamation 


reclar 


Highway accident costs . 


Highway construction .... 


ations developed for 


National Science Foundation 


Flood control 

oO wat 
I 

Wate } 

F reque 


Guide to the space age 
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ECONOMY IN ACTION: 


MORETRENCH WELLPOINTS 


DEWATERING A STORM DRAINAGE PROJECT 


mg QRETRENCH 





Bordeaux Storm Drainage Project, Fayetteville, North Carolina 
Contractor: Crowell Constructors, Inc., Fayetteville 


Consider how top-notch pumping equipment effects savings: 


Lower rental, installation and removal 
costs 


I. Wellpoints on 5’ centers on one side of the 
trench only 


\ 
f 
2. One pump pumping on 80 wellpoints keeps t Lower operating and labor costs 
trench bone dry ' 
\ 


3. Firm dry banks are sloped. | No sheeting needed 


There’s economy in quality. When you predrain with a Moretrench a real 
Wellpoint System, you’re using the best pumping equipment made. Call our nearest office for ms 
Less units do the work. Your final cost reflects this saving. Think istic figure on digging any 
about this when you’re figuring pumping costs and — get the best. job — in the dry! 





it Koda aa salode tm OLes goles a-taleda! 


WESTERN REPRESENTATIVE 
CANADIAN REPRESENTATIVE 


HHAZILIAN REPRESENTATIVE 














listings of the 


These 
ENGI Seties of Civil, Electrical, Mech 
, owt i Cw Electrical, Mec! 
” Petroleum Engineers ivatialle 


embers, an 


PERSONNEL SERVICE, INC. *"" 
(Agency) | 


New York CHICAGO SAN FRANCISCO 
8 W. 40th ST. 29 E. MADISON ST. 57 POST ST. 





The New York office will be open on Thursday evenings until 7:00 o'clock for interviews. 











Men Available 


NGUNEER 


Registered PI 
n genere 
neering managet 
pany primarily 
n commer¢ ndustrial and institutions 


and 


AM 
Plat 
a, ¥ t r 

reer ' *” 
East. (-589 


« Mansees, AM. ASCE, B.S 
a PE. and LS. in Connecticut. Ek 
progressive field and office 
neer to general manager 


& 
slary, $10,000 a year 


Desicner, M. ASCI 
ng P_E n 





ENGINEERS 


Permanent openings for qualified men 


experienced in the design of BRIDGES 


NTENDENT 


BUILDINGS —EXPRESSW AYS —SANI- LCE. Supervised iled 
TARY FACILITIES. Prefer graduate reg- 
istered engineers who seek long range 
employment with opportunity for ad- 


vancement, in a growing organization 


Many compony benefits including paid 
vacations, holidays, sick leave. Excellent 


employee benefits plon 


Write fully giving complete experience m . estigations 
Jersey 


and salary data 


inven, A.M. ASCE 
One year drafting { 
5 ment. Une nmer with «wn nstru , . 
SVERDRUP & PARCEL slary, $5,400 a year. C-597 tion includi ling, paving 
and underground tank 
on cTion Supearnrenvent, M. ASCE. CH experience. Salary, $8,100-§8.400 
ENGINEERING CO. qualified as superintendent, with exper: lesired, San Frane tay A 
‘ layout, specifications, inspection 
evaluation of prestressed or R/F concrete struc 
ENGINEERS —ARCHITECTS sg agen agent ee en nen ae ee ee 
ury facility and general construction. Salary Twelve years on report 
$7,200 a year. Location desired, West, California teen years as construct 
915 OLIVE ST., ST. LOUIS 1, MO. eh a FF 
truction, various type f 
ity Enoineer, A.M. ASCE. Registered CE tracts. Salary, $9.600 a y Location 
37 Jasic construction experience includes six Southeastern or Central California. Se-1864 
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Positions Available 


Prosect Encinerr, civil graduate, with experi 
ence in charge of design of urban and rural high 
wry treet ind other municipal projects for 

” neering firm. Company will nego 
«. Location, Southwest, W-0413 


Vice Paesipent for consulting en 

Must be qualified administrator 

umung responsibility for develop 

mint Must have proven technical 

melding registration 

(preferabiy on national level) 

activities in civic affairs. Ability 

inate contracts with Federal and munici- 

officials, Submit resume with detailed de 

eription of present and past ten years, respon 
with five employers on higher referes 

$12. 000.$15,000 a year. Location, West. W 


technical 


CTU mal N graduate civil, experi- 
brennetie int design, to design 
concrete fourm ns for large gyra 
‘ rod mille and ball 

bins, mune and 

and gallenes 

and design of 

pple umd large to 
alar $10 000.$13,000 a 


cemer fee Locnt 


wth 
nprove methods 
$4 700.88 000 a 


W -O387(4) 


ith sewer 
and gen 

with sor 

work as staff 

ete rexponsibility for 
ments of process plant« 
stor sanitary 
520 a year 


young, with 

design of water 

lixpoeal plants, plus one 
in genera 
per Location, New 


expenence 


netruction 


rk. W-9335 


Paoremssoa of Sanitary 
lesired, with experi 
| sewage treatment 

wewer systems, pump 

waste treatment. Sal 
W -G319 

w mechanical 

material take-off 

plants divimon 


Pennsylvania 


major civi 
oblems and 
Permanent 
ity. W-9293 


ever years of ex 
nereting materiais 
leurable in the precast 


ete y New Jersey. W-9232 


Trach ine ano Reatarcn Peasonne., for sanitary 

engineerin mtructor to assomate professor with 

‘ ensurate lependent on education and 

experience. M.S h.D. preferred but will con- 

man with desgn or research experience 
C-8210-Chicago 


ut MS (PhD preferred) and five 
ore year expenenc mn civil engineering 
Teaching expenence desirable. Fields of 
zation mechanics or materials, test 
indergraduate courses in 
; materials test labora 
und lower courses in engineering 
Professor ot ver. Salary, $6,516-§11,688 
epending on qualifications, plus opportu 
consulting. Location, Central California 


AncuirecturRaL Designer, to design, engineer and 
estimate commercial and industrial buildings and 
facilities anufactured products such 
laboratones, restaurants 
furniture, equip- 


to design mn 
“ for stores, hbraries 


ind banks, and miscellaneous 


CIVIL ENGINEERING 


ment and fixtures. Salary open, commensurate 
with ability, experience and productivity. Loca- 
tion Central California. 8J-5447-R 


(a) Junion ano Senwton Desicn Encrnrers, Min.E 
CE, ME or MetE degree. Require background in 
industrial design and drafting with previous ex- 
perience in mining, milling, smelting or refining 
plants and facilities desired. Applicants for posi- 
tions at junior level especially desired, but some 
seniors also, Salary, $7,200-$10,200. (b) Constxuc- 
rion Ewoineea, Grad CE or ME experienced in 
all phoses of plant construction, preferably in 
mining or mineral industry. Salary, §$7,200-§8,400 

plus benefits. Headquarters, Utah. S8J- 


Estimator, age open, contractor background, 
well experienced in take-off, extensions, pricing 
and preparing estimates for contractor's bid pur- 
poses, Must be fast, accurate, keen and know!l- 
edgeable. For general building contractor on com 
mercial, hospitals, schools and light industrial 
buildings. Salary, $7,200 up depending on experi- 
ence. Location, San Francisco, 8J-5443 


Puetic Woaxs Diaecron, Registered CE desired 
substitute engineering degree with broad 
works experience. Building experience 
Ability to adhere to standards while 
maintaining good public relations. Start at $7,200 
und grow with newly incorporated, rapidly de- 
veloping city of 17,600. Location, Northern Cali- 
fornia, SJ-5441 


Junion Crvi Ewcinerr, CE or Structl.F 
least two years of office design expenence 
quired to prepare shop drawing. Later will 
trained in timber design and cost extimate by 
fabricator of structural glued luninated timbers 
for engineered structures. Starting salary, §7,200 
Location, Pacific Northwest. 8J-5439-R. 


Destonee, CE. under 45. Prefer at least five 
years of experience working on railroad struc- 
tures, bridges principally bridge’ design, grade 
separation work, and other railroad structures 
Must be intereste! in railroading, for permanent 
position. Starting salary, $7,500-§8,160, depending 


on experience. Location, San Francisco. SJ-5437 





This is only a sampling of the jobs available 
through the ESPS. A weekly bulletin of en- 
gineering positions open is avaliable at a 
subscription rate of $4.50 per quarter or $14 
per annum, payable in advance. 











Hromuiic Investigator, Grad, 50-60. Over 
twenty years of experien-e in field, office, nego- 
tiations, evaluation system reports of large ares 
water resources, especially in relatively dry and 
primitive largely wells). Should 

and carry out prelim 

! 1 carry out field inves- 

mations oof ler and recommend ini- 
al pumping « ent system and generally 
lescribe appropnate distribution system. Must be 
well qualifed to opernte at high level, tactful 
plomatic, able to secure exchange and resolve 
technical problems and carry out interchanges 
liplomatically for engineering buildmg firm. Sin 
gle status, 1 year. Apply by letter. Salary, $15 


000.$18.000. Location. Mid kins SJ - 5436 


Deston ENcInera preferably California 
@ Registratior ture, about ten vears of 
th substantial background 
dratting, preparing specif 
sulting engmeering office doing 
of work per year Excellent 
vate. Salary, $9,000-$10.200 
a Coast. SJ-5433 


penence or 


esgning 


Exaineraine Congesronpent, CE. Struct. or Ar 
echt. graduate, under 35, good command of written 
English and understand and interpret 
technical m r mn and make clear engineering 
calculation and sketches. Sound engineering back 
ground essential pre ably including design or 
ther experience in light construction. In response 
wivise and assist specifiers 
ulders and industrial users on matters pertain- 
ng to proper use of plywood. Assist architects 
and engineers in plywood structural design, pre- 
for unusual and con- 
ventional uses » writing and editing of tech- 
meal bulletins. Salary $6 500-$8,500, depending 
on experience, Location, Pacific Northwest. 8J- 
5419 


© technical inquires 


pare sample 


Fins Prorecrion ENGINEERS, engineering degree 
from accredited school, recent graduate to five 
years’ experience, under 40. To train for and 
participate in surveys, evaluations and reports 
covering fire fighting facilities, structural condi- 
tions and conflagration hazards; work involves 
close contact and cooperation with municipal of- 
ficials in western cities. Desire men with good 
appearance, ability to speak and get along well 
with persons in responsible positions for grading 
cities and towns of 25,000 and over. Will also in- 
clude evaluation of reliability and adequacy of 
water supply, fire department, fire alarm system 
and other features. Cover eight western states, 
US citizens. Salary commensurate Headquarters, 

t 


San Francisco, SJ-542 
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RUGGED RAYKIN 
FENDER BUFFERS 








Protect ships 
and piers from 
docking damage 


Here’s a wonderfully-efficient dock 
fendering system, easy to install and 
inexpensive to maintain. Consisting 
of V-type arrangements of special 
rubber slabs bonded to tough steel 
plates, General’s Raykin Buffers can 
be supplied, tailor-made, with deflec- 
tion from 3” to 24” and energy ab- 
sorption from 5,000 to 139,000 ft-lbs. 
Unaffected by corrosion, rotting, or 
aging, Raykin Buffers give positive, 
all-angle protection for harbor instal- 
lations. Send the coupon for more 
information. 


Industrial Products 
Division 


GENERAL 


™ Cotta "et 4 eueetE CO 





THE GENERAL TIRE & RUBBER CO. 
Industrial Products Division 
Wabash, Indiana 
Please send information on Raykin Buffers 


Name Title 


























JoHN Mosner Dagiinc, College Park 
Joun Worth Davenerry, Portland 
Frank Kennern Dawson, Yuba C: 
Ex.woon DeWrrr Doss, Rochester 
Nazim Anmep Durrani, Rawalpindi 


Applications for Admission to 
ASCE, June 25-July 30, 1960 


an 
Pavut Apovpn Exsner, San Francisco, Calif 
Ricnharp Cuesney Evstner, Chicago, Ill 
Ina Henay Erickson, Norfolk, Va 
Cuargtes Haatan Fanksoner, Bishop, Calif 
Leo Finzi, Milano, Italy 
Rowert Francis Gattacuer, Chicago, Ill 
JouN WriiiaMm Gerruan, Denver, Cx 
Sukumar Baneases, London, England Witttam Ivan Guaarst, Fairborn, Ohio 
Raymond Wiutiam Barspate, Sacramento, Calif. KennetH Gaeen, Middleton, Wis 
Howargp Aten Bices, Fort Wayne, Ind Et 
Sism Kumar Biswas, Wad Medani, Sudan Joun Genet Gaontncer, Denver, C 
Pavt Buiaxe, Golden, Colo. Wroi1uMm Atvis Hattmark, Florence, Ala 
Wrtum Howarp Bourweu, Geneva, Switzerland Aceerr Hagvo Hamamoro, Honolulu, Hawa 
JouHN Mancuur Barposrosp, Ventura, Calif Ezaa Nachman Henxin, Kfar Vitkin, Ierne 
A.eertT Witu1am Barpcewarer, Montreal, Quebec Bonpan Cuester Harniewicz, Cambridge 
Canada Josep Atvin Hurreap, Denver, Cok 
Vincent Paci Cargtson, Nashville, Tenn Kazimierz Janxa, San Francisco, Ca 
Wayne Rovren Cagison, Kansas City, Mo. Kiuavus Weaner Joun, Los Angeles, Calif 
Georact Gwinvp Cisarx, Tacoma, Wash Rosert Evoens Kusinorvera, Elyria, Ohio 
Pavt Evoens Crouse, Phoenix, Ariz. Noaman Miter Lack, Wilmington, De 
Jack Epwin Connirr, Mobile, Ala James Benszamin Lapeer, San Francis« 


Applying For Member 


the Old Shell Game 


M & H does not believe that a business transaction should be a 
gamble, with either buyer or seller looking out for himself at his own 
risk. From the beginning of its career, the M & H Management has 
realized that a customer should become a friend. A customer should 
really be a silent partner—and not always silent, either, because his 
honest advice and opinion are extremely valuable. 

So there has never been a place in the M & H organization for the 
old legal phrase of commerce i.e., “Caveat emptor” (Let the buyer 
beware). Instead, the confidence and trust of a customer always has 
been considered a Company asset of vital importance. A policy has 
been strictly followed to the effect that any transaction involving seller 
and buyer must satisfy both. Therefore, M & H Pro- ‘ 
duction Department always makes the best product 
it knows how—and the M & H Sales Department 
sees that a fair trade is made with the customer who 
buys it. The Company will certify its product is made 
in accordance with specifications, and will give the 
service for which it is designed. 

In effect, M & H and a customer voluntarily be- 
come unofficial partners responsible for the service 
rendered by M & H products in use. It is a relation 
ship of which the Company is very proud. 


(No. 4 of a Series) § 


M:cH VALVE 


AND FITTINGS COMPANY 


ALABAMA 


ent Howargp Gunperson, Sacramento, Calif 


Jack Liuenercorr, P 
Formo 
pock, Phoenix 
» Magks, Omaha ‘ 
Mast, New York, N 
McCoy. Oklal a ( 
James Bearry Meanon, Ja, Wast 
Faepaick Jenninos Mees, Star ’ 
A\mchitpaco Asmanam Mouckenrvass, Cl 
lease Eowsaap Muwnoint 
Joerice Rowear Nea 
Dinken GoapHanenal 
East Africa 
Eowagp Hagpy Ric agpson 
Micuam. Bra Rigo, Carac 
Ansun Urramcnano R 
Wrat 


Mass 


Roweer Wrrres 
Dewrrr Wooo 
rea Lewta Wooows 
Buanans Yeuxes 


Applying For Affiliate 


pis, Gary 
waswawy Aart 
Suaxoun Owen Aris 


Tawen Mee 
Evcene Dagan 
Teo Paneer ¢ 


rN 


Joarpn Le 
Reexagn Lerwa. London. Fng 
Viwce Creareroernen Lrecrern, Je 
Haw Sarep Apert 


Kathmandn 
Dowatp Veererr Moercrerr. Kar 
Gypwer Leo McGairn. New Yo 
Wraaimw Perace McKee, Loe 
Norwanp Leowsarn Mooar, Croeeings 
Dawe, Nance, Hartedale. N.Y 
Anwren Kramr Noor. Champaign 
Ocntoar Onwyerxana. Nigeria, W 
Naorvenar Faxrenar Pare, Ugar 

Afrien 

Rawxaresrwa Powsannar Porm 
Roerer Cincrow Pract. Frank! 
Rrerartas Awrawas Prraarrrs 
Marana. Hewey Racaw, Nae 
Venera Sanmranwat. Kenya. Brit 
Me«ntaa Anwern Srarkn Fvar r ! 
Aworew Flunotp Saree. Philadelphia P 
Kewwern R. Want, Mill Valley. Calif 


[Applications for the grade of Associate 
Membership from ASCE Student Chapter 
members are not listed. There » O00 
of these applications tn the June 

80 period.) 
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FINAL REMINDER: 


DONT DELAY... 
make your plans now 

to attend the ASCE 
ANNUAL CONVENTION 


and Civil Engineering Show 


at Hotel Statler-Hilton, Boston, Mass. 
October 10-14, 1960 


Technical and professional sessions and discussions 

Fourth ASCE-sponsored commercial civil engineering exhibit 
Demonstrations of equipment, materials, tools, methods 
Inspection trips to major engineering projects in the area 


Informal get-together— meet old friends, make new contacts 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
1960 CIVIL ENGINEERING SHOW 
LIST OF EXHIBITORS 


Acker Drill Co., Ine. Engineering News-Record 


The Geodimeter Co. Sika Chemical Corp. 


Raymond International Ine. 


an Concrete Pipe Assn. 
P * 7 . Qn > . 
verican Cyanamid Co Karol-Warner, Ine. oiltest, Ine. 
. » » ( s, . » . ‘ 
renee Diteinaen & Mlctad Pecidinete. Lock Joint Pipe Co. onoco Products Company 
The Master Builders Co. Sprague & Henwood, Ine. 


Chicago Pump Co. National Pool Equipment Co. United States Steel Corp. 


Civil Engineering Magazine Nuclear-Chicago Corp. Wacker Corp. 


Coakley & Booth, Ine. Portland Cement Assn. Water Seals, Inc. 
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EQUIPMENT, MATERIALS and METHODS 





NEW DEVELOPMENTS OF 


INTEREST AS REPORTED BY MANUFACTURERS 


Sprayed Limpet Asbestos 


Applying Sprayed Limpet Asbestos 


RECENTLY THE cCoNnTRACTORS for the 
new terminal building of the Midland 
Air Terminal, Midland, Texas, were faced 
with the problem of constructing a ceil- 

for an undulating, contoured roof 

a costly and laborious process 

conventional sheet or tile-type 

ts since much cutting and fitting is 

if any attempt is made to fol- 

the roof contours and reproduce them 
the ceiling 

Spraved Limpet asbestos proved 

I in effective substitute. The 2-in 
isbestos blanket followed the roof rip- 
les faithfully, without filling in, and 

| ral additional benefits as 
The most important of these is 
tical insulation, a major considera- 


erminal. Asbestos being 


Finished Ceiling 


of course. fire proof itself, it contributes to 
the fireproofing of the entire building. It 
also provides some degree of insulation 
against the heat of Texas’ summer weath- 
er, permitting the fullest utilization of 
the terminal's air conditioning. And, fin- 
ally, the Sprayed Limpet economically 
provides a textured finish for the durable 
but unattractive concrete work 

Sprayed Limpet uses no flammable or 
Lox solvents; the ishestos leaves the 
hose nozzle as a stream of fiber mixed 
with a dry inorganic binder. It mixes in 
the air with clean water which is sprayed 
simultaneously from the nozzle. The re- 
cling lke 
limpet” when it hits the surface 
covered. Keasbey & Mattison Co., CE-9, 
Ambler, Pa. 


sultant slurrv is ready to 





Instant Concrete Pipe 


THIS COMPANY'S PORTABLE machinery 
ists on-the-job monolithic pipe in con- 
tinuous-pour fed by ready-mix trucks, 

ninating the necessity of manufactur- 
ng pipe in factories, freighting short sec- 
pipe to job sites and assembling 
by hand-sealing joints together 

Cost savings are realized with this “In- 


flataform” cast-in-place process because 


ms of 


and portable production equip- 

taken directly to job sites. Pipe 
inufacturing and curing operations are 
ipe’s permanent mold, a 


pe-building equipment con- 

4 a shideable form that en- 

lops and molds concrete around long 
nflatable-deflatable rubber tubes at a 
rate of 8-12 fpm. Developed by the Good- 
ir Aircraft Corp., the hose-like inner 

1 smooth-bore as “slick” as 


the surface of the rubber covering on the 
forms 

Ditches are trenched to size and shape 
required for the outside configuration of 
the pipe and the slipforms follow the 
grade of the trenches. A troweling device 
on the pipelaying machine creates a 
‘Roman arch” on top of the finished 
pipe which provides strength capabilities 
of more than 11,000 Ib per linear foot. 
Fullerform Continuous Pipe Corp., CE-9, 
Phoenix, Arizona. 


Pan Vibrator Attachments 


THE t OF pan vibrator attached 
to the concrete paving spreader, rather 
than the more common vibrator drag 
tubes, increases concrete paving quality 
ind production 


On one of its most recent projects 
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the placing of 217,000 sq vd of concrete 
over an 8-mi stretch of a 4-lane highway 
Cameron, Joyce and Co. employed two 
pavers, two spreaders, a finisher and a 
combination finisher and float. The pan 
type vibrator was connected to the sec- 
ond spreader, set at a 24-ft width. The 
spreader's paddle-type mechanism dis- 
tributed concrete ¢ venly throug! 1 trans 
verse sweeping motion, increasing paving 
production by eliminating the time nor- 
mally consumed for spot dumping of 
concrete. This spreader requires no ma 
maintenance other f 
cham wear 
Benefits of the pan vibrator atta 
ment include a better knit between rein 
forcing steel and co reduction 
in maintenance on vibratl quipment 
ind the sealing 
for better control 
In addition 
obtains power 
reducing spreader operator responsibility 
for the operation of an additional engine 
for the tubes. Blaw-Knox Co., Construc- 
tion Equipment Division, CE-9, Mattoon, 
Illinois. 


Helicopter 


i-piace | 
" 


ri 
12 


on the 


| idely used in constr 
t ommercial marke 
ignated the FE 4 

wered by a 320 |} 
! 
: 


oming engine 
i more powe rfu 


gine. With more 


vert 


other 4-place t 

tically when fully loaded at 820 fpm. It 
can do the same heavy duty hauling and 
lifting as the 12 } 
is a big margin of safety for executive 


isenger trans 


extra power 


ind other high priority 
port. Commercial Division, Hiller Air- 
craft Corp., CE-9, Palo Alto, Calif. 


Bridge Surface Protection 


JENNITE J 
eon ‘ 

sively ised oon 
bridges. Jennite 
sive grit is 


bridge It 


surfaces against water and 8A) 
penetration as ws freeze and thaw 
damage. Th is particularly impor- 
tant because of j quantities of ice 
melting chemicals 

safe for motorists ‘ characteristic 
is the result of absorptio f added quan 
’ 


heat by Jennite J-16's black eur 


face. This raises the 


ties of 
vernent tempera 
ture under ice and snow and speeds thaw 
ing. Maintenance, Inc., CE-9, Wooster, 
Ohio. 
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EQUIPMENT 
MATERIALS 
and METHODS 





(continued) 


Reproduction Machines 


THIS COMPANY OFFERS two compact 
diazotype reproduction machines that in- 
corporate many features that have been 
successfully used in higher capacity white- 
printers The Model 40 and the Model 60 
in the Revolute Meteor line can be oper- 
ited at speeds up to 35 fpm, and they 
printing width of 42 in. Model 40 


nave a 





Compact Diazo Machine 


1 2000 watt 


‘ 40w/in.) lamp and 
Model 60 feat 


3000 watt (60w/in.) 

imp provides am- 

1¢ amount required to 

ed. Rugged cast alumi- 

wsure maximum rigidity 

lled holes ide accurate and 

ilignment of bearings and 

ollers Paragon-Revolute Division, 

Charles Bruning Co., Inc., CE-9, Mount 
Prospect, Illinois. 


rmanent 


Hard Rock Drills 


“Moe-Drits” New COME IN three sizes 
ranging from 4 in. to 6 in., and are de- 
signed and engineered for hard rock drill- 
construction, quarry and mining 
perations 

Phe percussion = type “Mole-Dril” 
crews directly onto your drill pipe and 

it the bottom of the hole directly 
rock face, with no power loss be- 


ing in 


en the hammer and the bit, regard- 

s of drilling depth. For cleaning cut- 
tings from the hole there is high pressure 
ur from holes in the bit, and exhaust air 
from the evlinder. With just three mov- 
ing parts, valve, hammer and piston, there 
disassembly and a minimum of 
maintenance 

Additional features include a back- 
head fitted with a positive action valve 
for drilling in wet formations: an auto- 

(Continued on page 123) 
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UP, goes door efficiency — 





as door costs go DOWN, with 
Kinnear Rolling Doors 


The coiling upward action of Kin- 
near Rolling Doors saves time, 
manpower, and moncy! 

The curtain of interlocking steel 
slats, originated by Kinnear, pro- 
vides vertical door action at its 
very best! 

All floor and wall space is fully 
usable at all times. 


Even ceiling areas remain com- 


Kinnear Power Operaters give time-saving, 
push-button control of Kinnear Rolling Doors 
— from a single point or any desired number 
of convenient locations. 


The KINNEAR Mfg. Co. 


cacronies, 
1080-90 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 

Offices and Agents in All Principal Cities 


pletely clear; leaving maximum 
room for use of hoists, lift trucks, 
and similar equipment. 
When closed, the doors form all- 
metal barriers against wind, 
weather, intruders, and vandals. 
Steel or Aluminum 
Kinnear Rolling Doors are made of 
steel, aluminum, or other metals. 
Built to fit any opening in old or 
new buildings. Motor, manual, or 
mechanical control. 

Steel Doors Heavily Galvanized 
Heavy, hot-dip galvanizing gives 
Kinnear’s steel doors lasting resist- 
ance to corrosion and the elements 
(1% oz. of pure zinc per sq. ft. of 
metal, ASTM standards). Kinnear 
Paint Bond makes them ready im- 
mediately for thorough coverage 
and adherence of paint. 

Write for full details on Kinnear 
Rolling Doors. 


KINNEAR 


LING DOORS| 
Saving Ways in Doorways 
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Note the clean, uncomplicated construction, the attractive architectural fea- 
tures, the enormous span. 


7 There's an Inland » Domes 
Structural Steel making full use of the versatility of structural steel, 


for every new easily span tremendous unobstructed areas— meet every requirement for ease 





. construction idea , 


and speed of erection, light weight, beauty and economy. 





Prefabricated structural steel members are delivered to the site ready for 
immediate use. Erection is speedy and uncomplicated, with little field fabrica- 
tion required. Ribs can be small trusses, light weight I-Beams or similar 
structurals. The light weight, self-supporting nature of such domes eliminates 
the need for the dead weight of heavy wall construction. Temporary steel 


columns support the compression ring during 


Te mporary supports of ate | easily 
ealragable are used to support the 


erection—eliminate expensive falsework. pen 0 ihe sapheees~td 


For complete information on the considerable savings 
achieved on many steel domes, see your local fabricator 
who now has structural steel available in all shapes and 
sizes —or call the American Institute of Steel Construction 
office in your area. 


ae 
wa . 
+> 
Use | Stell) For Modern Construction 
‘ . } 
b 4 
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other Inland construction products 


‘ 
4-WAY SAFETY PLATE has come into 
general use as an integral, prefabri- 
cated part of the supporting structure, 
providing durable floors and added 
strength 


WIDE FLANGE BEAMS are the answer 
trength with leas 

pans with more open 

yal. Sizes from 


INLAND ENAMELING IRON is ideally 
irtain-wall and enameled 
pane tems, providing strength, 


ted design possibilities 


sulted 


" ' nai 
beau amu 


INLAND SUB-PURLING are especially 
designed to provide a lighter, more 
efficient member for shorter-span 
roofs. They come cut-to-length and 
mill painted 


-¢ i> 


INLAND STEEL CO. 
30 West Monroe Street 
Chicago 3, Illinois 
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matic drifter type valve for short stroke 
fast action; a cylinder, carburized for 
maximum resistance to abrasion; and re- 
placeable tappet bushing making straight 
hole drilling possible. “Molebits” are 
available in sizes ranging from 4% in. to 
8 in. Gardner-Denver Co., CE-9, Quincy, 
Illinois. 


Turbine Pump Motor 


THESE NEW WATER-COOLED,. water-lub- 
ricated motors, rated from 30 to 250 hy 
3 phase, 60 cycle, 1800 rpm, for 10 in. or 
larger well 
continuousl Submerged mm water it i 


maximum temperatu f 40°C for deep 


sings, are designed to be 





Turbine Pump Motor 


| ess application. The 
of water as the cooling and lubricating 
eliminates bulky and _hard-to- 
maintain pressure svstems No oul or 
her fluid is used which can contaminate 
well water. An extra large water filter 
keeps out foreign matter. The large sur- 
face area reduces danger of clogging 
with sand and silt. Shaft seals in the 
bracket force the water to travel along 
the shaft and through the filter. The mo- 
tor frame is 4 heavy-walled, stainless steel 
tubing rugged enough to stand up to any 
abuse of impact during transportation 
or installation. Other features include 
low friction losses, longer insulation life, 
special rotor and stator protection and 
self-aligning guide bearings. Westing- 
house Electric Corporation, CE-9, P.O. 
Box 2099, Pittsburgh 30, Pa, 


1960 


Roof Bolt Assembly 


THIS NEW ROOF BOLT assembly fea- 
tures a locking keyhole plate, new bolt 
head design and a unique spring bail. A 
small hole in the bottom of the shell pro- 
vides a snug hole which won’t let the bolt 
wobble when the unit is inserted in place. 
Since the bolt and plug remain in per- 
fect alignment, possible stripping of the 
threads is eliminated. The bail has enough 
tension to hold the entire assembly in 
place in the mine roof until the installer 
tightens the unit in solidly, eliminating 
the use of a palnut, and an enlarged neck 
under the bolt head locks the bolt in the 
center of the plate, eliminating plate 
walking 

Pre-assembly with the advantages of a 
emall center hole are the features of the 
new locking keyhole plate. Bolt head 
pull-through is eliminated and friction 
reduced with a tapered bolt head and 
flat bearing surface on the plate. Less 
torque is necessary during installation 
The uniform expansion of the four-fin- 
gered unit shell coupled with single unit 
construction, with the use of the spring 
bail, produces a solid gripping action in 
the mine roof. “W”-HOLEGRIP, Con- 
nors Steel Division, H. K. Porter Co., Inc., 
CE-9, P.O. Box 118, Huntington, West 
Virginia. 


Electrical Conduit 


A NEW LINE oF rigid Koroseal vinyl 
electrical conduit has been developed. It 
is recommended by the manufacturer for 
ill types of electrical conduit systems and 
telephone circuits and is especially useful 
where unusual corrosive conditions exist. 
Due to its flexibility, Koroseal conduit 
fits the contours of installations and can 
be quickly snaked into place whether the 
runway routing is in earth, poured con- 
crete or hollow walls. Koroseal conduit 
comes in 20-ft lengths, requiring fewer 
oints than the shorter lengths of con- 
ventional conduits, and it weighs % to % 
is much as metal conduit. It is fire-re- 
sistant, self-extinguishing, non-magnetic 
and will not spark when struck. It can be 
cut with an ordinary hand saw, tubing 
cutter, hack saw or power saw; it can be 
bent easily after heating, can be threaded 
with the same tools used for metal con- 
duit, and can be joined by solvent weld- 
ing which provides a joint stronger than 
the conduit itself. B. F. Goodrich, CE-9, 
Akron, Ohio. 


Low Cost Test Stand 


Now AVAILABLE at 4% cost of built-in- 
plant test stands, this Universal unit 
manufactured to ASME requirements 

(Continued on page 124) 
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will test all valves including Globe, Gate, 
Plug Cocks, Safety and Relief plus other 
hydraulic-pneumatic equipment. The 
Farris Test Stand can be used to reset 
valves to use them in the widest possible 
variety of applications and pressure vari- 
ations. The test stand’s built-in compres- 
sor provides a useful source of com- 
pressed air for general plant service. 
Easy to operate, the universal test 
stand requires no special skill or training. 
All controls are within reach on one 
panel with simple instructions printed on 
2 metal plate. It is compact yet its wide 
range permits testing of pressure settings 
to 2000 psi for air and 6000 psi for 
water. Farris Engineering Corporation, 
CE-9, 709 Commercial Ave., Palisades 
Park, N. J. 


Corrugated Aluminum Culvert 


4 NEw propuct for use by the culvert 
manufacturing industry is corrugated 
iluminum culvert sheet. Aluminum cul- 

has been tested in the basic soil 
types found throughout the United States 
with some 40 field sites constructed 


am 4 ie) Gow 


Rubber PIPE GASKETS 


... provide visual proof of 
correct pipe coupling 


Hamilton Kent Type 
“C” TYLOX Gaskets 
for concrete sewer 
pipe.provide water- 
tight joints at head 


(continued) 


which also supply load data. These tests 
indicate the superiority of aluminum for 
applications in most soil types, and also 
show that corrugated aluminum culvert 
sheet satisfactorily withstands the load- 
ings to which culverts are subjected 

The weight of aluminum culvert sheet 
18 14 the weight of its steel counterpart 
and 4 the weight of concrete. It has 
superior corrosion resistance and excel- 
lent general underground characteristics 

The sheet is corrugated at the manu- 
facturer’s rolling mills and delivered un- 
curved to the culvert manufacturers, who 
in turn curve the sheets on their present 
equipment and rivet the sections togeth- 
er. The aluminum culvert can be cut with 
conventional hand and power saws 
Kaiser Aluminum & Chemical Corpor- 
ation, CE-9, Kaiser Center—300 Lakeside 
Drive, Oakland 12, Calif. 


Tunnel Wall Cleaning Attachment 


THE ENGINEERING STAFF of the city of 
Wellington, New Zealand was faced with 
the problem of cleaning the walls of a 
2045-ft long road tunnel. The work can 


only be done at night due to the press of 
vehicular traffic during the daytime hours 
The engineers built a special mechanized 
attachment for one of this company’s, 
Gradall machines. With the use of the 
special rotary brush attachment, a one- 
man crew was able to handle the clean- 
ing job in the tunnel which is 29-ft wide 
and has walls 25-ft high. The result was 
greater efficiency and speed than had 
been attained by previous manpower 
methods. The attachment consists of a 
Briggs and Stratton 6 hp motor driving 
through a 6:1 reduction at 500 rpm, a fan 
and a group of three wire brushes, giving 
a total cleaning width of approximately 
6-ft. The c« mplete attachment 1s spring 
loaded on a base secured to the normal 
tool brackets on the end of the te lese op- 
ing Gradall boom. The spring mounted 
attachment successfully adapts itaelf to 
all minor variations in the tunnel wall 
structure in relation to the Gradall boom 
The operator ible to use a positive 
control and many movements of the Gra- 
dall boom to do the cleaning job as with 
1 giant arm with full wrist motion. The 
Warner & Swasey Co., CE-9, 5700 Car- 
negie Ave., Cleveland, Ohio. 








pressures up to 50 
feet. Gasket consists 
of base, multiple seal- 
ing fins and inspec- 
tion flange which 


TYLOX 


overhangs the edge of the pipe tongue, or alter- 
nately, the tongue offset, according to the type 


of pipe. . 


“C” Gaskets are of true compression type, made 
of either rubber or neoprene. They may be in- 
stalled at the job site, or pre-assembled at the 
pipe manufacturer’s plant. Co 
cially to resist sewerage and industrial waste 
acids, they never deteriorate. Under ground and 
under compression, TYLOX “C” Gask 

the pipe itself. Write for brochure. 


HAMILTON KENT MANUFACTURING CO. 
KENT, OHIO ¢ ORchard 3-9555 


“C” Gasket under 
full compression. Note the 
visual inspection feature. 


mpounded spe- 


DIRECTORY 1960 


ASCE Members are entitled to receive, free of 
charge, the 1960 ASCE Directory. To obtain 
the directory simply clip this coupon and mail 
to: American Society of Civil Engineers, 33 
West 39th Street, New York 18, N. Y. 


Please make the mailing label legible—correct 


delivery depends on you. 
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Heavy-Duty Radiator Guards 


A NEW, HEAVY-DUTY, one-piece, wrap- 


round radiator guard affording increased 

{ front- 
purn ps ind cable controls is 
International TD-20 


heavy- 


on to the radiator sore 
ow iV tilable lor 
ind TD-15 crawler tractors. The 
duty outside plate, formed from ™%-in 
steel plate vudds strength to the front of 
the tractor and conforms with the cur- 
of the International 
cess door permits 
radiator core, and 


arrangement 


Wrap-Around Protection 


with hydraulic 

in improved hy- 

in mounting arrange- 

’ er hvdrauhe tank now has 
100 per cent full-flow filter at the base 

f the guard. International Harvester Co., 
CE-9, 180 North Michigan Ave., Chicago 


1, Hlinois. 


Waterstop Splicer 


Warerstor Spricer was devel- 
ing all sizes of Nervastral 

e waterstops that are form- 
Ompo ind based on poly- 

nd other high polymer 


e manufacturers claim that Nerva- 
ral Weldbar (patent pending) is the 
et ou us, fool prool ind easy-to- 
ely 


engine red 


plv watersto leer ever 

this purpose. It eliminates the diffi- 

ult problem of exactly matching non- 

niiorm waterstop cross sections to as- 
sure full water tightness 

Nervastral Weldbar is a 4-sided “bar” 

} somewhat lower melting point 

vastral Wate rstops When heat- 

one side the end of a simultane- 


ly heated w ilerstop can be pressed 
to the heated side of the bar. The dis- 


(Continued on page 126) 
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SELF LUBRICATING SECURITY FOR 
CONNECTICUT TURNPIKE IS ASSURED 


se . 
Tie Wllilwite 
KX PANSION PLATES 


AN IAA A” 


3 BASIC LUBRITE ASSEMBLIES FROM MANY AVAILABLE 


5 PLAT -_— | SOLE 
OLE PLATE fen | C PLATE 
LUBRITED 


q 
Jo ZLUBRITED 
J SURFACES 


c RADIALUBE 
SURFACE PLATE 

° v y. 
Bast Soe £726 AS 
PLATE Seas Bete 


Lusaite —— 
MATE i 


{ = MOTION 





Lubrite offers positive assurance of self lubricating security in 
all installations where expansion, contraction and/or rotation 


are factors. 


SEND FOR THIS IMPORTANT AND VALUABLE LITERATURE— 


Manval No. 55 contains 
complete information, 
technical data and spec- 
ifications about Lubrite 
Expansion Plates and 
Bushings for bridges, 
buildings, refineries, 
atomic energy and chem- 
ical processing equip- 
ment applications 


-* 


rma 


Manval No. 56 covers 
lubrite bushings, bear- 
ings ond washers for 
use in machinery, indus- 
trial equipment, hydro- 
electric projects, missile 
ond atomic energy ap- 
plications and high tem- 
perature applications. 


LUBRITE DIVISION 


MERRIMAN BROS... 


INC. 


193 Amory Street, Boston 30, Mass. 





EQUIPMENT 
MATERIALS 
and METHODS 
(continued) 
placed material is forced out and up to 
form a bead along the joint which closely 
adheres to every mb and curve of the 
waterstop, thus effecting a perfectly 
watert‘ght and lasting closure. Rubber & 
Plastics Compound Co., Inc., CE-9, Time 
& Life Bldg., Rockefeller Center, New 
York 20, N. Y. 
Builder's Level 
SIMPLE BUILDER'S LEVEL specificalls 
‘4 in use, has been designed for 


THE WORLDS FINEST == = 
TRACING CLOTH 
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Zone 


Vail to 


ASCE Convention Reservations 
Hotel Statler-Hilton, Park Square 
Boston 17. Mass tions 


‘ 


m 10 
in s 


Please reserve for my occupancy the following hotel ( lat be re ad simultaneously from ng vidi ang 
‘ ! . } ! ing hotel accommodations , he horizont rcle reading mag- 
nifier is placed underneath the bullseve 
level so that the operator can view both 
levels, read the circle and look through 
the telescope by a slight motion of his 
Double-twin beds ° Suite he ad, but without otherwise shifting his 
position For finer adjustments a hori- 


Double yhidien Single... 


Annual Convention of ASCE 


Hotel Statler-Hilton, Boston, Mass. 


Other : zontal slow-motion s« rew has heen added 

' ind the tilting screw has been moved to 

eyepiece end of the telescope. The 

Date and hour of arrival ' eyepiece adjustment is now threaded and 

: equipped with a diopter scale and the 

focusing drive is of the rack-and-pinion 

i} Date of departure ' type. Kern Instruments, Inc., CE-9, 120-1 
an ee ee a Grand Street, White Plains, N. Y. 
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NEWPORT NEWS 


MIEN 


METHODS 
& MACHINES 


CAN DO YOUR MOST 
GIGANTIC CASTING JOB 


g 


a 


Mold for a section of a turbine stay ring for the Hartwell Power Plant, It is the largest one-piece Y-casting ever produced by Newport News. 


It takes all three—men, methods and machines to tackle a 
job as big as this one! Newport News has completed many 
of them including six hydraulic turbines for the Niagara 
Project, four for the Hartwell Power Plant, and many 
others. 

Newport News not only cast this giant unit but also milled 
it—and built the boring mill that did the work! No chal- 
lenge is too great. 

The secret of its leadership in the fabrication of heavy 
equipment is its staff of highly trained engineers and 
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technicians, thousands of skilled workmen and 225 acre 
plant capable of turning out such projects as hydraulic 
turbines and valves, vacuum or pressure vessels for the 
petrochemical industry, bridge caissons, wind tunnels, and 
pulp and paper equipment. 

Consult Newport News for preliminary recommendations 


at no obligation. 
New port News 


SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 








Authoritative books for engineers 


NONDESTRUCTIVE 
TESTING 
HANDBOOK 


This new pioneering Handbook covers 
all the means of testing the essential 
properties and performance capabilities 
of materials, parts, components, and 
structures without impairing service- 
ability. 


Explains and illustrates applications, advan- 
tages, limitations of 24 different test methods 
applicable in every branch of engineering and 
industry. Specifications, equipment costs, hun- 
dreds of pages of test interpretation data 
Prepared under the auspices of the Society for 
Nondestructive Testing. 1,100 illustrations, 
graphs, tables; 1,910 pp. 106 Contributing, 
Consulting Editors. Robert C. McMaster, Ed. 
October, 1959. 2 volumes, $24 


PRODUCTION 
HANDBOOK 


Packed with practical production know- 
how, this Handbook is the complete 
key to management-engineering 
methods that are revolutionizing industrial 
production today. Fully covers new materials, 
machines, processes, and proper functioning 
of company organization 


Supplies proved principles, time- and work- 
Saving systems, and successful operating pro- 
cedures for maximum productivity at mini- 
mum cost. Saves hours of research and costly 
experimentation. 726 illustrations, tables 
1.726 pp. 48 Contributing, Consulting Editors 
Gordon B. Carson, Ed. 2nd Ed., 1958 $16 


MATERIALS 
HANDLING 
HANDBOOK 


The complete guide to modern mate- 
rials handling. This unique Handbook 
explains the governing principles, 
today’s most efficient methods and systems 
and recommended equipment for moving 
material at least cost — whether in raw, in- 
process, or finished form 


Useful in all industrial situations, Handbook 
answers every basic question of work flow 
within and outside the plant. Sponsored by 
The American Society of Mechanical Engi- 
neers and the American Material Handling 
Society. 991 illustrations, tables; 1,740 pp 
84 Contributing, Consulting Editors. Harold 
A. Bolz, Ed.; George E. Hagemann, Assoc 
Ed. 1958 $20 


USE THIS COUPON 
TO ORDER HAND- 
BOOKS OR FREE 
DESCRIPTIVE 
BROCHURE 





Please send books checked below: 


Nondestructive Testing Handbook, 

McMaster, 2 vols $24 
Production Handbook, 2nd Ed., Carson 16 
Materials Handling Handbook, 

Bolz-Hagemann 2 
Please send free Descriptive Brochure on the 
above Handbooks. 


Check enclosed 


Send C.0.D 
|} Bill firm = 


} Charge my account 


aaa 


Ordered by 


Address _ 





15 East 26th St., New York 10 
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Ko-Cal Konsolidator 


\ TRACTOR-DRAWN PNEUMATIC tired roll- 
er puts 100,000 Ib on the tires, plus 
15,000 lb on the tractor. It is perfectly 
balanced for tractor traction and can 
roll down a course at speeds up to 10 
mph. The Konsolidator weighs 37,000 


50 Tons of Packing Power 


lb empty, 115,000 Ib fully loaded. The 
body has 700 cu ft of space for sand 
ballast and the towing frame has 130 cu 
ft of space for water ballast. The roller 
is about 29 ft long, 12 ft wide, and 10 ft 
high, and has 18.00 x 25—20 ply tires 
Koehring Company of California, CE-9, 
P.O. Box 1891, Stockton, Calif. 


Tension Testing Machine 


THE MODEL TM-100 TENSION MACHINE 
designed especially for pulling reinfore- 
ing bars from No. 2 to No. 11 has been 
de veloped Two ranges are available is 
standard equipment: zero to 30,000 Ib 
und zero to 250.000 Ib. Two sets of grip- 
per blocks handle all .sizes, including No 
2 and No. Il 

The manufacturer 
TM-100 can be arranged to test stranded 
cable in tension and 6 in. x 12 in. cylin- 
ders in compression, thus making it a 
multi-purpose apparatus. Forney’s Inc., 


Tester Div., CE-9, Box 310, New Castle, 
Pa. 


uivises that the 


Tractor Shovel Equipment 


4 107 HP GENERAL MoToRS diesel en- 
gine, a range cf bucket sizes and three 
new attachments are now available as 
optional equipment for Michigan Model 
85A Tractor Shovels, designed to increase 
the machine’s production, versatility and 
ease of handling. 

The Model 85A is available with a 96 
hp Waukesha Model 195GK gasoline en- 
gine or a 91 hp Waukesha Model 197DLC 
diesel unit. The new diesel engine is 
General Motors’ Model 5043. The Model 
85A comes equipped with a 1% cu yd 
standard excavating bucket with a 9000 
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In addition to the 
bucket, 


Ib lifting capacity 

standard excavating 
buckets ranging in capacity from 1 to 
2% cu vd are now available for handling 
a variety of materials. The new attach- 


option il 


ments are i large -<apacity rotary snow 
plow capable of handling up to 1200 tons 
of snow per hour, a compact street 
sweeper that can be mounted in place of 
the bucket, and a hydraulic snap-mount 
backhoe that can be attached to the rear 
of the machine in less than a minute 
without the use of tools. Construction Ma- 
chinery Division, Clark Equipment Co., 
CE-9, Pipestone Plant, Benton Harbor, 
Mich. 


Portable Weighing Scale 


THIS COMPANY ANNOUNCES the develo; 
ment of a new type of completely self 


contained portable weighing scale for 
highway and general construction and all 
applications where scale 
sential. This typ. of s6 
field density, compa 

soils « ngineering det 

ws concrels iggregauic weg 


tuminous test procedures 


Portable Scale 


Features of this 
capacity bean 
scale « pacity 
loose weights 
handle and 
luggage 

that secure the 


eliminat ng the necessity o re valancing 
und re uijusting the seale t t has been 


moved The low king device also preven 
wear and damage to pivots and bearings 
ind eliminates rattles in transit. The seal 
beam is in front and below the weighing 
platform so that unobstructed use of the 
entire platform is permitted. The scales 
are available in capacities of from 61 to 
300 Ib graduated in fra 
ounces and in Yo of Ib, and with metric 
scales in capacities of from 25 to 150 kg 
All units can be supplied with blank or 
graduated tare beams. Douglas Homs Co. 
CE-9, 326 Jackson St., San Francisco 11, 
Calif. 


ounces, 
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Look at this 


NEW FEATURE of 
Armco Sluice Gates 


Now you can get Armco Sluice Gates with bronze seating SIZE RANGE 

f tightl h int -tail th * et 

aces ightly anchored into dove-tailed grooves on bo and permissible unbalanced heads 
the slide and the frame. Both edges of the seating faces 
have the support of their beveled sides, with no overhang- Sees 
ing surfaces. The actual bronze seating surfaces are 





Permissible 
Unbalanced Head 


: | : . 7 Square and 
machined perfectly flat for maximum watertightness tuned tontaiy-| totam 


This is just one advantage of Armco Sluice Gates. Others Openings 


Seating Unseating 
in feet in feet 





of specien interest to engineers are: flush bottom opening; " 6” te 120” 6" 6" te 
adjustable wedges; and a choice of metals for mounting Sluice Gates | diameters 108” x 108” 
materials. Then too, Armco offers you the world's widest . " 24” x 24" te |... | 

7 ‘ ‘ Flap Gates | 4 to 90 ” ” 10 to 50 | 
selection of sluice gate sizes. See table for condensed data. 96 x 9% 


For information on Armco Water Control Gates ‘x6’ ; , 
a er Control Gates, Roller Gates A i, 0’ to 15 


5° to 100'| 0’ to 30° 





write us, mentioning the type of gate that interests you. 
Armco Drainage & Metal Products, Inc., 6430 Curtis Street, Rodiol Gates 
Middletown, Ohio. 


8’ x 3' to 


20° x7’ ‘delet 





ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National 
Supply Company + The Armco International Corporation * Union Wire Rope Corporation 
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FOR SALE 


VENTILATION 
EQUIPMENT 


LOCATED NEW YORK CITY 


Mechanical and electrical equipment for large ventilation 
system consisting of: 


20—American Blower Corp. Centrifugal Fans 
20—G. E. Induction Motors 
Type K, 208V, 3ph, 60 cycle. Ratings as follows: 
8—50/16/2.5 H.P.—900/600/300 RPM 
2—32/4.1 H.P.—900/450 RPM 
10—52.5/6.6 H.P.—900/450 RPM 


Complete with Texrope drives, motor starting cabinets, 
magnetos for fan speed indication and damper motors 


and controls. 
FAN DATA 


Veleme for fom Static Pressure 
(in. of woter) 
2.12 
1.25 
1.37 
2.00 
1.25 


(cu. ft. per min.) 
120,400 
166,000 
110,000 
125,000 
167,600 


Quantity Type 
6 Down Blast 


““ “ 


Up Blast 


”“ “ 


“ “ 


To be sold as a lot for removal by purchaser. 


The system is to be discontinued in 1961. Approxi- 
mately half of the equipment will be available 
about May, 1961, the balance about September, 
1961. It is considered by owner to be in excellent 
condition; however, purchaser must rely on his 
own inspection. 


Subject to Price a A 


For further information write: 
Box No. 301 
CIVIL ENGINEERING 


33 West 39th Street 
NEW YORK 18, NEW YORK 
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Landclearing Rake Attachment 


AVAILABLE FoR CABLE or hydrauly 


rations, bulldozing or ang!ledozing, this 


new land lear ng ike ittachment moves 
trees, stumps, rocks and boulders b 


lirt with 
tit ; ,** mio 


I 1 sleeve 
dd hfe to 
1 widths of 95 
1,405 to 
‘ itt hment i ivailable for 
nal Harvester Tracté 
ih T-25. Drott Manufac- 
turing Corp., CE-9, Milwaukee 15, Wis. 


rs fror 


Consolidation Test Apparatus 


TERMINE 


haracter 


may 


m based on these 


the British Auto- 
Apparatus is re- 
consolida- 
since re ulings ire 


‘onsolidation 

onsiderably reduce 
1uto- 
need 


resent to record data 


the operator 
The apparatus s a maximum capacity 
of approximately 28 tons per sq ft on a 
standard 2%4-in. dia test specimen. The 
recording 
0.0001 in. of 


drum is rotated on a time base 


sensitive to 
chart 
set for 


mechanism 18 
consolidation. The 


Continued on page 132 
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Which grout ~ 
do you want 
supporting your 
costly equipment? 


Today's figures show that machinery for the average U. S. factory costs 
$4,680,000' — a sizeable, important investment geared toward smooth, 
efficient production. But the grout under this valuable equipment costs 
only pennies by comparison. 


Compare the grouts pictured above. It’s clear evidence that EMBECO 


can save you costly re-grouting and production downtime. 


Here’s why EMBECO means a superior grouting job every time— 
Non-Shrink . . . assures tight, level, permanent contact with equipment 
baseplate. 

Flowable . . . quickly, completely fills the space, increases ease of 
placeability. 

Strong and Tough . . . withstands impact, pounding action, vibration, 
side thrust and torque . . . maintains perfect alignment. 

Before you grout another piece of heavy equipment—call in the local 


Master Builders field man for full information, or write to us for details 
on how EmMBEco can help you grout for good. 


'U.S. average— initial machinery and equipment costs for new factories. 


The Master Builders Company « Cleveland, Ohio 


Division of American- Marietta Company 


World-wide manufacturing and service facilities 


Our 6Oth Vear 


* GROUT... is the “vital link” between 
equipment and foundation. 


*EmBECO Is a registered trademark of The Master Builders Co. for its specially-prepared, flowable, non-shrink grouting products. 








The authoritative book 

in its field, now in the 
4th edition. In conformity with ACI 
specifications, data is provided in the 
4th Edition on concrete joist, concrete 
siabs, flat slabs, stirrups, concrete col 
umns, footings and retaining walls 
Many additional! pages have aiso been 
provided on structural steel 


H. M. IVES & SONS, INC. 
Publishers 


P.O.Box 1396 TOPEKA, 


KANSAS 





CATALOGUE 
ON REQUEST 


10 E. 40th ST., NEW YORK 16 
DETROIT: 2033 PARK AVE 
CHICAGO: 221 WORTH LaSALLE ST. 
WASHINGTON, D. C.: TOWER BLOG 


EQUIPMENT, MATERIALS and METHODS 
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two different operating speeds: one speed 
records the primary settlement and the 
other the The 
dual type tester is supplied with weights, 
dial indicators as well as consolidometers 
The machine is 34 in. wide by 42 in 
deep and 32 in. high, and it weighs 450 Ib 
Soiltest, Inc., CE-9, 4711 West North 
Ave., Chicago, Illinois. 


secondary consolidation 


Hydraulic Hammer 


THIS PORTABLE HAMMER speeds up 
backhoe or loader cutting 
needless delavs caused by hard-pan clay, 
rock frozen 


ground. It increases profits by its ver- 


operations by 


formations oncrete or 


Powered for Profit 


The 


‘ 


ind = de pt ndability 
speed olf the hammer makes 1 
eas) handle. Its striking f 
backed by hydraulic pressure. Attached 
to any hydraulic system having a « 
10 gpm, the hammer elimi- 
nates any need for other types of power 
source for such work. Henry Manufactur- 
ing Co., Inc., CE-9, Topeka, Kansas. 


oree 1S 


ipaci- 


tv of at least 


Concrete Forms 
called 


duty 


THESE WEATHER-RESISTANT forms 
Jayv-Pans ire made of 1 heavy 
isphalt-impregnated material similar to 
isphalt roofing. They are tailored for 
inv job, but if cutting is 
they can be cut with 
knife T ipere d, long-span 
waffle or cored slab, Jay-Pans come in 
ill standard sizes and any 
fit your most economical module. Law- 
rence Paper Co., CE-9, Lawrence, Kan- 
sas. 


necessary 
a saw or pocket- 
adjustable 


other sizes to 
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Spraybar for Bituminous 
Distributors 


THE NEW EK FULL-CIRCULATING spray 
bar features instant start and stop, no 
drip shut-off, instant reverse suction and 
break-away. The 


been redesigned 


Sum 


improved safety 
castings have twents 
seals and gaskets that were potential leah 
have 
larged passages within the sump now pro 
vide greater feed to the spra' Rear 
piping has been removed 
minimizing heat loss and flow restrictions 
Each nozzle yunted 
underneath the bar, but not extending 
up into the bar. Thus, the interior of the 


bar remains unobstructed and there is 


points been eliminated ind en 


circulating 


has its own valve m« 


positive straight line discharge 
nozzles 
} or ch inging Appi 

vidual valves can be disengage: 
iwayv from the gang contro 

damaged valve requiring re] 

be removed by unscrewing from 

bar. Nozzles 

ters, giving tri 


form coverage nimizing the number 


, 
iacement 


har 
wat 


of parts has resulted in a cleaner 
to maintain, Rosco Manu- 
facturing Co., CE-9, 3128 Snelling Ave., 


Minneapolis 6, Minn. 


that is easier 


Ductile Iron Pump Series 


A COMPLETE SERIES oF sing! | il 
stage horizontal pum; ist in Ductile 


marke 


horzont 

which 1s availal 

TI and three, four or { 

TUT design This seri 

ideal for supplying, circulating and boost 
ing water and process liquids. Heads uy 
to 1500 ft and capacities of up to 3000 
gpm are readily handled by this pumy 
group. Peerless Pump, Hydrodynamics 
Div., Food Machinery and 

Corp., CE-9, 301 West 
Angeles 31, Calif. 


Chemical 
Avenue 26, Los 
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O, STAINLESS STEEL 


Well Casing to meet 


every Soil Condition 


_ from 6” to 36” diameter and 4 different 

rforations to meet your special requirements. 

‘or a permanent, trouble free well put down 
Thompson Stainless Steel Casing. 





Parshall Measuring Flume 


Accurate to .02 regardless of 

stream velocity, self cleaning, 

easily read, approved by State 

Engineers. 6” to 12’ throat widths galvanized or 
black. Ideal for water and sewage control. 





Automatic Control Gates 


FI { Control water levels, upstream or 
Cha downstream, assures equitable dis- 
tribution 24 hours a day... en- 
tirely self operating ...no gate keeper necessary. 
Prevents costly washouts and flood damage. Prov- 
en in USA, Europe and Africa. Write for full 
information... there may be an automatic gate 
near, for your inspection. 
Ask for catalog on TP 9-6 
Well Parshall 
Casing Measuring Flumes 


Custom Automatic 
Fabrication Water Control Gates 


THOMPSON PIPE & STEEL CO. 


3017 Larimer Street Denver 1, Colorado 








Sewer Desigu rbud 
Coustructiou 


A joint ASCE-WPCF (formerly FSIWA) com- 
mittee has worked for several years to produce 
the latest in the series of Manuals of Engineering 
Practice. Copies of this manual can be obtained 
by completing the accompanying coupon. The 
list price is $7.00 and ASCE members are en- 
titled to a 50% discount. 

CUT HERE -———-————— 
American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 
Please send me copy(s) of Manual 37. Enclosed 
is my remittance of $...... My ASCE membership 


grade is 


Print Name 
Address 


Zone State 
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DRAWING BOARD NEWS "2; 


Published by Chart-Pak, Inc., originator 
of the Tape Method of drafting 


OO ! 
CHART-PAK PRESSURE-SENSITIVE 
TAPES TAKE THE PRESSURE OFF 
MAP MAKERS ~*s...2---""~~s, 


%, 


. 
You don’t draw streets, railroad tracks, 
water mains. You tape ’em on, eliminate 
hours of drudgery. 


Chart-Pak is a revolutionary new drafting method 
using pressure-sensitive materials to simplify the 
production of maps and drawings for public works, 
city planning and construction. 

With Chart-Pak, you no longer have to draw 
and ink-in many of the lines, shapes, patterns and 
symbols in a drawing. You get them pre-printed 
on precision-slit Chart-Pak tapes and sheets, and 
just press them down! You even draw curved lines, 
as thin as 44”, with Chart-Pak “Tape Pens.” 

By reducing tedious, repetitive pen and pencil 
work, Chart-Pak gives the map maker or engineer 
more time for planning and thinking! 


x Xx XxX 

















New Drafting 


Film won't stretch, 
shrink, pucker 


Expert draftamen, map makers 
and blueprinters say Chart-Pak’'s 





new FUTURA Drafting = —— 
Film is the most satisfac- (4 — 
tory medium available. It s 
Reta DaPon, a CHART-PAK develops 
Cronar®, for exceptional new glare- proof tapes 
resistance to heat, crack- 
ing, tearing or soiling. It Now, for the first time—you can 
is finished with a mechan- get matte-surface acetate-fibre 
ically-produced matte-sur- tapes that tg te AP. Fyn to 
face, on one or both sides p gesengy apthedel yaaa oe a 
“ These ingenious Chart-Pak tapes 
— that takes pen and pen- provide: a non-reflective surface, 
cil beautifully — reduces without excess thickness. 
smudging or feathering. ch _ have _—— perigee eg 
at won't ect, cast shadows, 
la AAAAAAAAAAA separate, shrink, yellow or peel 
—in many colors and widths. Use 
* e? eeeee ®e Chart-Pak matte-surface tapes, 
%e 








@=eee ee ee Oe MM ee 


wherever glare is s problem. 











eeer@a=e 
o** “. 








*. 
o 
of 


For complete information on this new, 
easier map-making method, write for free 
folder—“Visualization Made Easier.” 
WRITE WITH AN ORDINARY PEN OR PENCIL TO. 


CHART-PAK, inc. 


ORIGINATOR OF THE TAPE METHOD OF DRAFTIN 


221 RIVER ROAD, LEEDS, MASS. 





FOR TRULY = EQUIPMENT 


UNDISTURBED SAMPLES MATERIALS 


FROM DIFFICULT FORMATIONS and METHODS 





ACKER-DENISON CORE BARRELS “a (continued) 


THE ACKER-DENISON CORE BARREL PERFORMS 
WHERE OTHERS FAIL : Engine Generators 


The ability of the Acker-Denison Core Barrel to obtain un- 
disturbed samples from sand. hard clays, silt and other diffi 
cult cohesive soi! conditions accounts for its worldwide ac- 
ceptance by Soil Engineers 


ACKER-DENISON CORE BARREL 
—PROVED AND IMPROVED 


While the basic features of the original Denison are duplicated 
in the samplers manufactured by Acker, numerous improve 

ments suggested by Acker's 40 years of soil sampling experi ACQUIRES EXCLUSIVE 
ence are incorporated in the new Acker-Denison. It is these MANUFACTURIN 
improvements that make the Acker-Denison even more useful UFACTU ¢ 


and efficient than before! RIGHTS TO DENISON 
CORE BARREL 


ACKER DRILL sign. Series 31B14382D-1 
2500w load on a single 115 





Remember, no other manufacturer can offer the improved 
performonce ond exclusive potented feotures of Acker’s 
new Denison Core Borrel. This proud achievement of Acker 
development and progress is exclusively Acker! 











Write for Free Copy of Culletin 1100. CE 


ACKER DRILL CO., INC. 


P.O. BOX 830 @ SCRANTON 2, PA 


Maximum 





if fo nvenie! intings. Wincharg- 
TO er Corporation, Zenith Radio Corporation, 
CE-9, East 7th and Division Streets, 


THE Sioux City 2, lows 
PICTURE? 








Plastic Pipe 
If you're in the selling picture—and 
your firm has a construction prod- 
uct or service—don’t Iet the fact 
that you are “close” to ASCE cause 
you to overlook the basic marketing 
opportunities offered by Civit ENGi- 
NEERING Magazine. 

We have facts and figures on how 
civil engineers influence buying and 
specifying throughout engineered 
construction... “from start to 
finish.” Send for them, today. Write 
to: 











Jim Norton, Advertising Manager Sect eke omat te bin ade ia 

“a ind 12-in. O.D. sizes. Louis L. Potomac, 

Civit ENGINEERING gazine Reflin Co., CE-9, Kearney Villa, San 
33 West 39th Street, New York 18, N. Y. Diego 11, Calif. 
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Literature Available 


New ASCE Directrory—The 1960 ASCE 
Directorv listing the entire membership 





Society and giving the member- 
hip grade, position, and mailing address 
of each, is now available to ASCE mem- 
vrs. To receive a free copy fill out the 


page 124 


Sat For Roap Srasimazation—The use 

of salt for road stabilization, a growing 

on primary and secondary roads 

cal, county and state levels, 1s cov- 

in detail in a new, illustrated, 24- 

booklet. The booklet covers meth- 

tages of salt 

cone- 

maintenance 

nd equipment needs are treated in de- 

tail. Salt Institute, CE-9, 33 North La- 
Salle St., Chicago 2, Mlinois. 


erecting the 


sonal ssrscone oe UMUSWA iN 
——-— | |=6(e 


the Volun ire 
procedure. Soiltest, Inc., 


Y: 
e assembly 





CES, 4711 W. North Ave., Chicago 39, structures? 


Illinois, 


Suan Warm Rersuawe—A cotaleg remember to protect them against the ravages of time 


1 Dehydratine No. 22 silicone water re- 
masonry surfaces, with its Even the most delightful flight of fancy in prestressed concrete can 
description, performance, eventually become unsightly through erosion and corrosion. Some- 
‘ f application, packaging, and ; the » like tc think. One simple, low-cost assurance 
letalle of tin cle functions A. € See times sooner than we like to think. One ple, ! st assuré 
Companies, Division of Sun Chemical of long life is to specify vulnerable sur- 
—<k steele faces to be coated with Thoroseal. This 
ergen, N. J. ‘af . ; 
fine cementitious material will protect 
Precast Concrete Stans—A newly re- against moisture penetration and usual 


used 6-page, 2-color folder shows how corrosion and it becomes a decorative sur- Th al 
the Ohio Oil Co. used precast conc , . e 
ety ow used buil 7 a eee face in any of several colors, gray or white. : oros 
ibs to buik ieiIr new ‘i . ee. a ° or gage 
tilding in Findlay, Ohio Add to your files our specification guide ~aew quan oe 
tographs show how describing Thoroseal and all other Thoro becca 
sage 4 “all pain — System products for masonry protection. 
’ i OS4 n ine allows other 
trades to move in quickly to work under Use the coupon below. 
over. Also included is an explanation of 
w the hollow cells of the slabs were Please send me your free new specification guide. 
mi is raceways tor electrical power, 
telephone, signal and other low-voltage Name 
wiring. The Flexicore Co., CE-9, 1932 E. 
Monument Ave., Dayton 1, Ohio. Company 


Truck AND Fioor Cranes—Catalog W- Address 
102 gives complete specifications of all 


sizes and types of cranes from 500 to 4000 
lb capacities for truck and shop floor use, 
enabling a maintenance manager to select 
the right crane for the right job—from 
one national source. A line of hand-oper- 


ited winches is also shown, with capaci- 
ties from 500 to 2000 lb. Hand winch 
specifications and limitation ranges are Box xX New Eagle, Pa. Products, Inc. 


shown, so that decisions can be made for 


job applicability. H. S$. Watson Co., CE-9, / Je, Pennsy/vania and Centerville, Indiana 
1316-67th St., Emeryville 8, Calif. CAO Te 
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ENGINEERS rx 


9 wens “ / js 
THE BRUNTON 
POCKET TRANSIT 


| 11'S HANDY... 
1 weighs only 9 oz; 2%" x 3% x 1%"; 
: easy to carry in pocket, on belt, in cor. 
IT’S VERSATILE... 

; ideal for preliminary and supplementary 
’ surveying; used as a compass, transit, 
; level, plumb, alidade, clinometer. 

: Shows direction to 1°; level, slope or 
, grade within 1 

! 

: IT’S MADE TO LAST A LIFETIME 
; Over 60,000 Brunton Tronsits since 1896" 

! 

‘ 

" 

‘ 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trodemark of 


Wo. AINSWORTH & SONS. I xc. 
215) LAWRENCE ST + DENVER 2 COLORADO 





The QUICKEST way to get 
Reinforced Concrete 
DeSigns revised 1959... 


Second Edition! Third Printing! 


This valuable handbook provides Re- 
inforced Concrete Designs worked out 
to the latest A.C.I. Building Code. 
Send check or money order today for 


your 1959 copy. 
$6°° 
postpaid 


10-Day, Money Bock 
Guorontee 
NO C.0.D. ORDERS 


CONCRETE REINFORCING STEEL INSTITUTE 
38 S. Dearborn St. (Div. F), Chicago 3, Illinois 


Prepared by 

the Committee on 
Engineering 
Practice 
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Literature Available 


Lichtweichtr Acerecate CoNncrett 


Bulletin MBR-P-14 features the wide use 
of lightweight aggregate concrete in mod- 
ern construction. Photographs and job 
reports present a clear picture of the wide 
Pozzolhith. Thirteen 
featured with 
of this rela- 


variety of uses for 
construction 
discussions covering the use 
tively new and versatile building mate- 
rial for columns, beams and floor slabs, 


projects are 


multi-story structures, thin shell concrete 
und bridge decks. The Master Builders 
Co., CE-9, Cleveland 18, Ohio. 


Portaste CrusHina AND Screenino 
PLANT—A _ 1-page 1-146, describes 
ind illustrates the new Diamond 70 port- 
able crushing and screening plant. Dia- 
mond Iron Works Division, Goodman 
Manufacturing Co., CE-9, Halsted Street 
and 48th Place, Chicago 9, Illinois. 


fiver 


Curtain Watts—A new 24-page mar 
ual contains ten curtain wall installation 
details developed jointly by 
architectural consultant and key 
bers of this firm’s Technical Department 
The first five 
signed curtain 
show standard « 
ivailable on the market. The 
booklet is entitled “Vitrolux Spandrel 
Glass for Curtain Walls.” Advertising 
Department, Libbey-Owens-Ford Glass 
Co., CE-9, 811 Madison Ave., Toledo 1, 
Ohio. 


4 prominent 


mem- 


examples show custom-de- 
walls and the last five 
ommercial systems t 


cal of those 


Roun: 


Scarrotps—‘“Superior Rolling 
Scaffolds” is a new escrib 


4-page folder d 
heavy duty, light 


ing the entire line of 
duty and general purpose rolling scaffold 
lesigned for construction workers, build- 
ers, painters und maintenance 
trades. Superior Scaffold Co., CE-9, 5624 
Bankfield Ave., Culver City, Calif. 


plasterers 


Vatves—The bulletin, “Howell-Bunger 
Valves,” 0289206, announces the expan- 
sion of this firm’s free discl arg’ val 

line with the introduction of a new ¢ 

nomical low head valve for use under 
200-ft he The valve is available in 
sizes of from 12 in. to 108 in. by 6-in 
increments, and is of lighter construction 
than the heavy duty valve 
to 400 ft. The valve is finding 
ipplication in water works, hydraulic 
plants, and for irrigation and flood con- 


trol. Allis-Chalmers York Works, CE-9, 
York, Pa. 


designed for 


heads up 


Propucinc Quatity PHospHaTe—An 
article describing the installation of flo- 
tation and reactor plants it San Fran- 
cisco Chemical Co.’s property at Leefe, 
Wyoming, is offered in a 6-page bulletin 
(Technical Reprint No. 7059). The article 
describes the production of high quality 
phosphate from low grade 
ore through flotation and through calcin- 
ing in FluoSolids® reactors. Dorr-Oliver 
Inc., CE-9, Stamford, Conn. 


carbonaceous 


CONCRETE 
TESTERS | 


The World's Finest 
Low-Cost 
Precision Testers 


For 


CYLINDERS 
CUBES 
BLOCKS 
BEAMS 


PIPE 


IF IT'S A CONCRETE TESTER 
YOU NEED-GET IN TOUCH WITH 


FORNEY 'S, Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 





AUTOMATIC 


Sewage Regulator 








Automatic 


sewage flows either by partially or com- 
pletely cutting off such flows to suit head 
or tail water conditions or by 
to discharge a predetermined quantity 


regardless of head or tail water conditions 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 





Sewage 


Fig. 8-19 


Regulators control 


governing” 
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From the MANUFACTURERS 


RELOCATION: Samborn, Steketee, Otis and Evans, engi- 
neers and architects, have moved from the Toledo Terminal 
Railroad building to the Libbey-Owens-Ford Building in 
downtown Toledo TWO NEW BUILDINGS: The Rust 
engineering Co., Pittsburgh, Pa., is handling the engineer- 
ew buildings designed for ware- 
Cloquet operation of 
ADDED 
manufacturer of 


has tripled the 


ing and construction of two 
housing and manul iring, at the 
Wood Conversion Co., Saint Paul, Minnesota 
WAREHOUSES: Stokvis Multiton Cory 
non powered industrial floor equipment 
size of its wareho irea with the completion of a new 
iddition to existing facilities in Port Washington, N. Y 
CONTRACTS AWARDED: to Hope Construction Co 
cago, 10 t new motor ! mit termina ( 

from Midway 

tial Insurances 


1} 
emit 


Eeglin Gulf Test Ranges in 
CONTROL CHANGE: 
' ‘ Del weed ynto the hands of 
In Long Island City, N. ¥ t 
NEW COMPANY: | t 
t Hollywood, ¢ { 


CHANGE: Midco Pipe & Tubs 
Midcontinent Tube Servic 
TRIBUTORS APPOINTED: 


| ~ 


ind Rhode 


1 subsidia 
N. ¥ 
nh arenitect | coating for ma 
APPOINTMENTS: Georg: 


District Sales Represent 


is sales promo 


ery and industrial se 


ing Department of 
M H inks is now South- 
for Quick-Way Truck 


CIVIL, ENGINEERING «© September 1960 


X\ 


rating 


with the 
hexagonal 
cross bars 


W 


cD 


AN 


steel 


TQ 


- 


a 


NINA, 
N 


& 


- 


Greater stability, greater safety, 
under foot! Proved under all con- 
ditions, in millions of square feet 
of open flooring and stair treads, 
Gary's hexagonal cross bar design 
together with square edge strip, 
assures a more durable, safer grat- 


WN 
AY 


- 


wv, 


ing. Pressure welded construction 
forms cross bars and main bars in- 


A\ 


to a rugged one-piece grating. Tops 
of all bars are flush 


\X 


Factory-fabricated to your specifi- 
cations. Whatever your needs in 
type and size, Gary Grating saves 
you installation time and money 
Rigid quality control assures 
dimensional stability and neat 
appearance 

Gary Grating can also be fur- 


nished in a variety of stainless 


\/ 
A 
\} 


A \ 


steels and also aluminum 


\X 


For all your functional and decora- 
ative grating and stair tread re- 
quirements, specify Gary Grating 

steel or aluminum. It's designed 
for lasting satisfaction. Write for 
free catalog—Dept. I-8 E. Seventh 
Ave., Gary, Indiana. 


XS 


ROCKWELL-STANDARD 
CORPORATION 
GRATING DIVISION, GARY, INDIANA 


SLL, 


RY 


a 





2567. Lateral Stability of Frames by 

Energy Method, by Donald E. Johnson. 

(EM) A method of analyzing the elastu 

Journals: neering char * stability of rigid frame stractures subje 
iraulics Sea 0 f ni ‘ to sidesway is presented. Formulas de 
Foundations, Structural scribing the energies involved are giver 
ind presented in graph form. Two ex- 


im] les are given and 
2571. Seepage Losses from Parallel 


2564. Foundation Vibrations, a obta : 
Richart, Jr. (SM) Theoretical lutions Canal Systems, by H. Y. Hammad. (EM) 
2568. Digital Computers for Trial- f 
Load Analysis of Arch Dams, by L. R. 
Scrivner. (PO) Stress analvsis of concret 


dams is another engineering pro 


ned by more ngorou 


pone F ee ee on mpu ; ; 
2565. Stresses in Layered Elastic Solids, Pr mae here 2572. Vibrations of Structural Systems 


by M. M. Lemeoe. (EM General equa- | by Component Mode Synthesis, b Ww alter 
“sghamodne abeenen: C. Hurty. (EM) N mod L fre 


2569. Design of Arch Dams by Trial- 
Load Method of Analysis, by Merlin D 
ee earn oe ee f the basi 


2573. Irrotational Motion of Two Fluid 
Strata Towards a Line Sink, by D. G. » He. 


2566. Reinforced Concrete Shear Wall econo! | ber. (E M) The flow 


Assemblies, by Jack R. ney a and 


Haery A.  Witlome. (ST) This 
stigatior 2570. Flood Distribution Problems Be- 


low Old River, by Frederic M. Chatry 
3 rei 
ring the saf ssage of flood 


Mississippi 





INSTRUCTIONS KEY TO TECHNICAL 
DIVISION SPONSORSHIP 


be registered in two of the Te ‘ 


matically all papers sponsored those D Such vegietvatien will be ettective 30 ioe AT) 
after the ) vepictration form. (CP) 
(CO) 
(EM) 
(HY) 
(HW) 
(IR) 
(PL) 
(PO) 


Standing orders for all Papers in any calender year may be entered at the following 
ennual rates: Members of ASCE, $15.00; members of Student Chapters, $15.00; non- (PP) Profs 


members, $40.00; libraries, $25.00. 
: _e z (SA) Sanitary Er 
soe — nf r sted Descent : wera om peggeens ere Right staan ce HE a op (SM) Soil Mecha 
(ST) Structural 
(SU) Surveying and Mapping 
(WW) Waterways and Harbors 


Air Transport 


y pie i 
f Student Chapters, 25¢ pe 


1 
both 
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when the hghter fluid begins or ceases to 


flow, was estimated 


on 


2574. Pile-Driving Analysis by the 
Wave Equation, by E. A. L. Smith. (SM) 
There are a great many different pile- 

n use, and engineers 
gree as to which 

nves engineers a 

‘py lica- 

f le etronu 

rration. The 


2575. Underground Structures Subject 
to Air Overpressure, by Ernest T. Selig, 
Keith E. McKee, and Eben Vey. (EM) 


An analy ul pre lure is presented fo 


2576. Geometry of Moiré Fringes in 
Strain Analysis, by Stanley Morse, August 
J. Durelli, and Cesar A. Sciammarella. 
EM I hows |} ! 


2577. Predicting Storm Runoff on Small 
Experimental Watersheds, by Neal E. 
Minshall. (HY) A method is presented 


1 four 

ito 
tend 
exe i - 


2578. Arch Dam Analysis with an 
Electric Analog Computer, by Richard H. 
MacNeal. (EM) An electric analogy that 


rmations of arch 


j 
ms is described. This analogy consists 
rmers ind current gen 

fan analog comp 

enson Creek Dam : 
measurements. The 


lv of the Blue Ridge 


2579. Design of Karadj Hydroelectric 
Project, by Richard D. Harza and Robert 
F. Edbrooke. (PO) This paper describes 
the development and design of a large wa- 
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ter supply and hydroelectric project near 
Tehran, Iran Also described are the 
high, double-curvature, thin-concrete arch 
dam; the extensive model-testing pro- 
gram; the reliable source of the municipal 
water supply; and the operation for peak- 


ing power with reregulating dam and pool 


2580. Elastic Model Design of the B-58 
Airplane, by J. W. Wells and H. B. Eng- 
land. (EM) This paper outlines the ex- 
tensive elastic model test program use din 
the design of a highly redundant structure 
m the B-58 airplane 
the design of the various models on the 

ire listed and several unique 


Considerations in 


s of obtaining and presenting test 
shown. Seale factors for both 
ind loadings are developed in 
the Appendix 


2581. Strength of Welded Aluminum 
Columns, by R. J. Brungraber and J. W. 
Clark. (ST) Welding heat-treated 

old-worked aluminum alloys causes | 
innealing of the material in the viein 

the welds strength of t 

is lower than t 
in the rest of 
tal and analv- 
conducted to de- 
varving me- 


; 


n strengt! 


2582. Some Basic Concepts in Matrix 
Structural Analysis, by Frank R. Berman. 
(ST) The development of the electron 

| iter and the 
ide it possible for 


tpy lication of 
engineer to analyze com- 
dundant structures. Re- 
utilized the “flexi- 

* matrix approach 

he common origin 

* in energy and investi- 
es for cal ulating the total 


The concept of the 


“total” structure will be considered. Ap- 
plications include analysis of a truss with 


elastic supports and a continuous beam 


2583. Discussion of Proceedings Paper 
2096, 2332, 2434, 2439. (EM) A. Hrenni- 
koff on 2096. J. A. Veltrop on 2332. D. E 
Hudson, G. W. Housner, and T. K 
Caughey on 2434 Pincus and 
George Winter on 2439 


(,eorge 


2584. Discussion of Proceedings Paper 
2130. (PO) Charles L. Townsend on 2130 


2585. Discussion of Proceedings Paper 
2094, 2344, 2346, 2384, 2437, 2446, 2461. 
(ST) Nathan M. Newmark on 2094. Ming 
L. Pei on 2344. Valerian Leontovich on 
2346. Henry J. Cowan and Oliver G. Jul- 
ian on 2384. Clarence J. Derrick and G. W 
Housner on 2437. Richard J. Newson on 
2446. George B. Begg, Jr. on 2461 


2586. Discussion of Proceedings Paper 
2216, 2294, 2295, 2319, 2368, 2431, 2453. 
(SM) R. E. Olson and J. D. Scott on 
2216. Ernest Zube and Earl J. Felt on 
2204. Frederick E. Crory on 2295. K. A 
Linell on 2319. A. A. Eremin on 2368. D. I 
Coates on 2431 H ishim H H mzawi on 


2453 


2587. Discussion of Proceedings Paper 
1997, 2058, 2084, 2339, 2340, 2362, 2369, 
2374, 2469, 2478. (HY) S. V. Chitale 
kK Arunachalam, F Paderi Joe M Lara 
ind Kenneth B. Schroeder on 1997 Ed- 
win W. Eden, Jr. on 2058. Ven Te Chow 
on 2084. G. C. Anderson, J. V. Radziul, 
ind P. Celenza on 2339. Donald VanSickl 
on 2340. J. L. Kovner on 2362. Joseph N 
Bradley on 2369. Herman G. Heinemann 
on 2374. Ven Te Chow on 2469. C. D 


Smith on 2478 
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Servicised Products Corporation 
Sika Chemical Corporation 
Sonoco Products Company 
Spencer, White & Prentis inc 

J. S. Staedtler, Inc 

Standard Dry Wall Products, Inc 
Stephens-Adamson Mfg. Co 


Thompson Pipe & Steel Company 
United States Stee! Corporation 
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Universal Form Clamp Co 
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Water Seals, Inc 

C. H. Wheeler Mig. Co 

Yuba Consolidated Industries, Inc 


Yuba Erectors Division 
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SIKA EPOXY SURFACE-KOTE 
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SIKA EPOXY CRACK SEALER 





43 SIKA ™ 
EPOXY COMPOUNDS 


° e e A 

Run traffic over these road repairs in 7 hours. 
Quickly and effectively seal cracks, resurface 
hazardous bridge pavements and patch spalled 


areas with these new Sika Epoxy Compounds. 


AsiKa EPOXY SURFACE-KOTE AT 70°F; OTHER SIKA EPOXY COMPOUNDS CURE IN 3 TO 4 HOURS. 


SIKA CHEMICAL CORPORATION 


Passaic, N. J. 





LOCK JOINTS FLEXIBLE TIED JOINT * 


FIELD WELD (LENGTH DEPENDING ON THRUST) STEEL WEDGE RING — CYUNDER THICKNESS 
LOOSE SLIDING FIT CALCULATED TO RESIST FULL 


GROUT WHEN JOINT IN FINAL POSITION ON SPIGOT RING AXIAL THRUST, OR REINFORCED 
WITH LONGITUDINALS IF 
STEEL BELL RING NECESSARY 


-— COATING THICKNESS ¢ 4 HIGH TENSILE WIRE 
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CORE \ > . 
THICKNESS ( 
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—— NOMINAL STEEL SPIGOT RING ~ L_ poINT UP WITH MORTAR L cYUNDER 
PIPE SIZE / WHEN JOINT IS IN FINAL 
POSITION 
RESILIENT RING _/ L pEGULAR GASKET 
(WATER SEAL) 
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RUBBER & STEEL FLEXIBLE TIED JOINT 


SECURE...FLEXIBLE...WATERTIGHT 


Lock Joint Pipe Company, pioneer in the development of efficient, 
flexible, watertight joints for concrete pressure pipe, once again 
is first with the most practical solution for restraining thrust at 
joints where conventional blocking is impossible or impractical. 

A greater measure of flexibility is imparted to this field-welded 
joint by the resilient ring, located between the weld and the 
watertight rubber gasket seal. This ring also improves the tensile 
characteristics of the joint by distributing the load more evenly 
around the periphery of the joint ring. 

Detailed description of this joint may be obtained from Lock 
Joint Pipe Company on request. 


*Patent applied for. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices : Chicago, Ill. « Columbia, S.C. » Denver, Col. + Detroit, Mich. « Hartford, Conn. « Kansas City, Kan. - Perryman, Md. « St. Paul, Minn. + Winter Park. Fla. 
Pressure « Water - Sewer - REINFORCED CONCRETE PIPE ~ Culvert - Subaqueous 











